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ALLUyiAL BASIN OF THE MISSISSIPPI KIVEE. 

MESSAGE 

PRESIDENT OT THE UNITED STATES, 



A report of the Commission of Engineers appointed to investigate and 
report a pertiianmit plan for tite reclamation of the alluvial basin of 
the Mississippi River subject to inundation. 



January 25, 1875, — Referred to the Select Committee on Mississippi Levees and ordered 



To the Senate and Souse of Beprescjitatives : 

I have the honor to transmit herewith the report of the Commission 
of Engineers appointed, in compliance with the act of Congress 
approved Jnne 22, 1874, to investigate and report a permanent plan for 
the reclamation of the alluvial ba^jin of the Mississippi Blver subject to 
inundation. 

tr. S, GBAST. 

ExEClirivr. Mansion, January 25, 1875. 



War Department, 
^¥ashington City, January 23, 1875. 
8iR : I have the honor to transmit copy of the report of the Board of 
Commissioners appointed, under the act approved June 22, 1874, " to 
investigate and report a permanent plan for the reclamation of the allu- 
vial basin of the Misaissippi Kiver subject to inundation," 

I inclose a copy of the order appointing the board, (General Ordera 
No. 73, of 1874.) 

Very respectfully, your obedient servant, 

WM. W. BELKNAP, 

Secretary of War. 
The PRESIDEMT OP THE UNITED STATES, 
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GenBTal OrdeiB No. 73. 

"War Uepartmknt. 

Al>JUrANT-6ENBRAl,'8 OPFICU, 

Waekington, Jids 2, 1874. 

By direction of the Prosldent, Major G. K. Warren, Major H, L. Abbot, and Captain 
W. H. H. Benyaurd, Corps of Engiueers United States Artny, are hereby assigned, and 
Jackson E. Sickles and Paul 0. Hubert appointed, to serve as a, board of comminsioners 
under the act approved June — ilSff4, "to provide fcr the appointment of a commission 
of engineers to investigate and report a permanent plan for the reclamation of tlie allo- 
Tlal basin of the Mississippi River subject to inuuilatioii." 

Major Warren is designated m president of the board. 

Captain Benyaurd is designated as disbureing officer for the appropriation provided 
by section 3 of the act. 

The board will assemble at Newport, Ehode Island, on the 30th instant, or aa bood 
thereafter as practicable, for the purjwse of organiKiug and entering upon the perform- 
ance of their daties. 

The following is the act of Congress above referred to ; 

AH ACT to prevMe for the flppointnieat of a oommiBsion of engineers lo Investigate anil report a 
ijernianeiit plao for the teclamfltien of tbe a]!aiiel bsKU of the MisBiseippi Ktversolilectto lann- 

Seit enai^ii lin ihe Senate andHoueeof EiipjeseniaHves qftlicUnlted States of Amei-iea in 
Congress assembled. That, the President be, and he is hereby, anthorized and diruoted to 
assign three officers of the Corps of Engineers United States Army, and to appoint two 
civil engineers eminent in their profession, and who are acquainted with the alluvial 
hasin of the Mississippi River, to serve as a board of commissioners; the president of 
said board to lie dwignated by the President of the United States. It shall be tho duty 
of said couinission to mafee a j^ll report to the President of the best system for the 
permanent reclamation and redemption of said allnvial basin from innndation, which 
report the President shall transmit to Congreiw at its next session, with such recom- 
mendations as he shall think proper. 

Sec. 2. That tbe members of the commission who may be appointed from civil life 
shall receive compensation at the rate of Hve tboasand dollars per annam. The cum- 
mission may employ a secretary, at a rate of compensation not exceeding two hundred 
dollars per month for the lime he is emphiyed ; and the neoeasarji traveling expenses 
of the members of tbe commission not offioeis of the Army, and of the secretary, shall 
be paid, upon the approval of bills for the same, by the Secretary of War. 

Sec. 3. That the snm of twenty-five thonsand dollars, or so much thereof as may be 
necessary to carry into effect the foregoing provisions, is hereby appropriated, and 
shall be subject to disbursement by the Secretary of War in accordance witli the pro- 
visions of this act. 

Approved June ^, lii74. 

Ey order of the Se^relary of Wa.-. 



Di' jicE OF THE Chief of Enginebes, 

Washington, D. C, January 22, 1875. 

Sir : 1 transiQit herewith tlie report to Hia Excellency the President 
of the United States of the board of commissioners appointed to examine 
into the question of protecting the alluvial lands of the Mississippi Iliver 
against iaundatioo. 

I beg leave to say that the views, plan, and recommendations of this 
board meet with my fall concurrence. The surveys proposed by the 
ijoard are equally necessary, whatever system of administration may be 
adopted ior executing the plan of protection proposed. 

Compared to the magnitude of the work, the estimated cost of these 
surveys is small. They are essentiaS to determine the esact location. 
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i, and cost of the levees, and may proceed simultaneously with 
the execution of the plan of protection. They should bo begun at once, 
and the sum of $160,000 is their estimated cost for the first year, the 
appropriation of which, is recommended. Their total cost, extendiug 
over a period of three years, is estimated to be $300,000. 

A "wide distribution of this report is very desirable, both in the alluvial 
region and to the engineering profession ; and as its cost will be com- 
paratively small, (the report making about 125 printed octavo pages,) 
the printing of 10,000 copies is respectfully recommended. 
I have the honor to be, very respectfully, your obedient servant, 
A. A. HUMPHREYS, 
Brigadier General and Chief of Engineem. 
Hon. "William W. Belknap, 

Secretary of War. 



Washington, D.O., January 18, 1873. 

Gbnbbal; As the president of the commission, I have the honor to 
transmit through you the report made in accordance with "An act to 
provide for the appointment of a commission of engineers to investigate 
and report a permanent plan for the reclamation of the alluvial basin of 
the Mississippi Elver sabject to inundation," approved June, 1874. 

This act authorized the President of the United States "to assign 
three officers of the Corps of Engineers, United States Army, and to 
appoint two civil engineers, eminent in their profession, and who are 
acquainted with the allnvial basin, to serve as a board of commis- 
sioners." The assignments and appointments were made by General 
Orders No. 73, War Department, AdjutantGeneral's Office, Washington, 
July 2, 1874. The act itself is printed in this order. 

The officers of the Engineer Corps Unitetl States Army thus em- 
powered were the undersigned, Maj. Henry L. Abbot and Capt. W. 
H. H. Benyaurd ; the civil engineers were Mr. Jackson E. Sickles and 
Mr. Paul O. Hebert. The act authorized the appointment of a secre- 
tary to the commission, and Mr. Charles M. Fauntleroy was appointed. 

The wording of the act of Congress makes it " the duty of said com- 
mission to make a full report to the President," and we have therefore 
addressed the report to him, but it is transmitted through your Office, 
which has been the channel of all the official communications of the 



The fonndation of the report of the commission rests upon your in- 
valuable surveys and investigations, which, begun in 1850 and continued 
till 1861, are published in the great work " The Physics and Hydranlics 
of the Mississippi River, and upon the protection of the alluvial region 
against overflow," &e., and upon the further contribations to these sub- 
jects contained iu your published official reports in 1866 and 1869. The 
commission has obtained the additional data npon subsequent floods, 
and the results of the more recent experience in building and rebuilding 
levees, as far as they are attainable, so that their report is iu a great 
measure exhaustive of the subject, and the conclusions reached may be 
considered entitled to confidence. 

The only want of Information that now exists, is in regard to the ex- 
act configaratiOD of the land and water, which is as yet too indefinite 
to enable exact and proper location of levees to be made. The commis- 
Bion ipstimates that the necessary bydrographieal and topographical 
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surveys will oceui);? thtee years, and cost about $300,000. Tbese sur- 
veys should be begcu at ouce, aud $160,000 is desired for the first year. 
The results of the surveys cau be almost imtuediately made applicable 
to levee location, aud construction. 

The report is divided into a general report, and four special reports, 
formiug chapters to tbe general report, the whole accompanied by seven 
appendices and five diagrams. 

The plan recommended for a permaneut system of reclamation of the 
alluvial lauds subject to inundation' will be found at the end of the gen- 
eral report. Special attention is called to its position iu the general re- 
port, as ifc cannot be given in more coudenaed form tliau as it there 
appears, A table of contents enables auy part of the report to be 
readily referred to. 

The eommissiou regard ifc as important that a large edition of the 
whole report should be publishe-d for genei'al distributiou amoug the 
residents of tiie alluvial regions, in order that a general comprehension 
of the whole subject be made to reach every locality. 

It is very necessary that the Ave diagrams should accompany the 
printed report. To facilitate doing this, the diagram relative to the 
heights of recent floods has been already engraved, and can be tur- 
nished, as rapidly as needed, at the mere cost of printing and paper. 
The other four diagrams are tbe monthly rain-cbarts of the United States 
Signal Corps, for the months of February, March, April, and May, 1874. 
These can probably be obtained also, as fast as needed, at the coat of 
printing and paper. 

There have been considerablevaluabledata,containedin records, maps, 
and diagrams, obtained by the commission, which are not attached to 
their report. These will be sent to engineer headquarters, with a special 
communication respectfully rcquestiug that they be placed on file for 
preservation and future consultation. 

The commission is indebted tor valuable assistance, such as records of 
observations, from officers of the Engineer Corps, United States Army, 
in charge of western river im|irovements ; from General Albert J. Myer, 
Chief Signal-Officer United States Army; and from numerous gentle- 
men in various State or local offices, or in private life. A more extended 
notice of all these contributions will be found in the different special 
reports to which they relate. 

Very respectfully, your obedient servant, 

G. K. WAEEEF, 
Major Engineers and, Brevet Major- General, JJ. S. A., 

I'resident of Gommissioii. 

Brig. Gen. A. A. Humpheeys, 

~ * United States Armij. 
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REPORT AND PLAN FOR THE RECLAMATION OF THE ALLU- 
VIAI, BASIN OF THE MISSISSIPPI RIVER SUBJECT TO IN- 
UNDATION. 



Washington, D. C, Jammrjf 10, ISTU. 
To His ExceUency the President of the United States ; 

Sir: The board of commissioners appointed by you, in accordance 
witU the provisions of an act of Congresa approved in June, 1874, " to 
investigate and report a permanent plan tor the reclainadon of tlie 
alluvial basin of the Mississippi Eiver subject to inuuilation," have the 
honor to submit the following report and plan ; 

INTEODUCTOEY. 

The commission first met on July 20, 1874, at Newport, E. I., and 
remained iu session for four days. This session was devoted to a gen- 
eral comparison of views, and to dividing up the work of collecting in- 
formation and discussing results among the several members. The 
minutes of proceedings, appended and marked G, give all requisite in- 
formation respecting the details of these and of the subsequent 
meetings. 

The commission re-iiasenibled on December 7, 1874, at Washington, D. 
C, for final discussion and for the preparation of the report. The notes 
of the several members upon the special invest! nations intrusted to 
them were first read ; they constitute the chapters following this repoit. 

After carefully considering the subject in all its bearings, with the 
aid of all available records and information, the commission have agreed 
npon the following views aud recommeudatlons. A brief noti<!e of sucli 
of the plans proposed for protecting the alluvial region against overflow 
as are worthy of mention, will first be given. 



Exact observations upon the Po, the Mississippi, and other rivers 
have established that the effect of a cut-off is to raise the water-level 
just below its site by an amount equal to half the fall in a straight por- 
tion of the river of equal length, and to depress its height just above 
by an equal amount, plus the head requisite to overcome the resistance 
due to the curvature of the bend. If it were possible to extend the 
system from the foot of the alluvial region to its heaii, the result would 
be to greatly raise the flood-level iu the region below aud to depress it 
in the region above the middle point. Hence, even if no other injury 
than this of submerging the lower half of the valley would result, the 
plan would be utterly inadmissible either in an engineering or a polit- 
ical point of view. But this is not all. The local increase of velocity 
and change of direction of currents resulting from a cut-off, increases 
the caving in the bends both above and below its site. Indeed it is 
largely due to the frequent occurrence of these interruptions to the nor- 
mal conditions of an unvarying river-bed, that the excessive caving in 
the upper part of the alluvial region is to be attributed. Five of them 
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hiivo occuFred during the past quarter of a century, all with disastrous 
reanlts to the river. So far from artificially aiding in their recurrence, it 
is therefore the emphatic opinion of this commission that in every case 
they should lie prevented, or at least retarded, if this can be done at 
any I'eaaonable cost. 

DtVEHSTON OF TKIEUTARIKS. 

Various wild projects have from time to time heen proposed looking 
to the reduction of the flood- volume of the Mississippi hy diverting some 
of its tribntaries. It is sufficient to state that no such works are prac- 
ticable except at enormous expense ; and that the injury to navigatioii 
which would be sure to result, would ia any event forbid their execu- 
tion. 

BBSBIiVOIES. 

This plan consists in arresting, by reservoirs, that part of tlie sadden 
drainage from the valleys of the tributaries which, if allowed to escape 
freely, would combine to cause floods in the lower channels. When the 
rainy season has passed, the gates of the artificial dams would be opened 
and the extreme low stages, so injurious to navigation, would thus be 
prevented. In theory this system is very attractive ; but in practice it 
promises no relief to the lowlands of the Mississippi, simply because 
there are no available sites for reservoirs sufBciently large to produce 
the desired effect. 

The floods of Ited Eiver are so peculiarly disastrous on the Missis- 
sippi, below its mouth, that the secretary of the commission was 
instructed to visit the lake region, near Shreveport, to ascertain whether 
any artificial increase in their capacity sufficient to materially reduce 
the flood-level of the Mississippi is practicable. His report, which is 
appended and marked A, shows that such works must submerge large 
areas of laud now under cultivation, and be too costly for serious con- 
sideration. The question of absolute practicability could only be decided 
by a series of extensive and elaborate surveys, for which neither funds 
nor time were available, nor in the opinion of this commission are they 
needed. Here, as elsewhere in the valley, this plan^ as an efficient means 
of restraining the floods of the Mississippi, is, in every sense of the 
word, chimerical. 

OUTLETS. 

This plan consists in abstracting from the river, and conducting by 
separate channels to the Gulf, such a volume of the flood-discharge as 
shall be sufficient to bring down the flood-level to a height easily under 
control by levees. It merits, and has received, the careful considera- 
tion of the commission. This plan has been stoutly opposed by certain 
writers of ability, upon the ground that reducing the flood-volume will 
produce deposits la the channel below the outlet, and will thus ulti- 
mately raise instead of lowering the height of the floods. 

This argument, theoretically, is only tenable upon the assumption 
that the river-water is always charged with sedimentary matter to its 
masimum-snpporting capacity, an assumption which has been shown, by 
three years of accuratw daily observations at Oarrolltou and Columbus, 
to 1)6 utterly niifounded. Indeed, it often happened that the amount 
of sedimentary matter per cubic foot of water was greater in low than 
in high stages of the river, and never was there any fixed relation be- 
tween these quantities. In other words, Mississippi Eiver water is un- 
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dercharged with eartby matter, and therefore no reasonable reductiou 
of its flood-velocity by an ontlet will produce a deposit in the bed be- 
low. 

But, it is alleged, actual measurement has established that great cre- 
vasses do create bars in the river below tliem, and the several breaks at 
Bonnet Carr6 bend are cited in support of the statement. This is aa 
error of fact; no such evidence really exists. The mistake has been 
caused by the discovery from soundings made after the erevasses have 
ceased to Jtoio, that the channel below ia smaller than that above ; and 
it has been assumed that the difference is due to the crevasses. The 
truth is, there is a natural contraction in the channel at this point, which 
has remained unchanged for at least a quarter of a century ; and it is 
highly probable that this contraction, combined with the sharp change 
in direction of the river, and the excessive height and sandy nature of 
the levees, is the cause of the many breaks at this locality. To put 
this matter beyond cavil, a re-sounding of the old HneSj as nearly as the 
want of exact bench-marks would permit, was made for the commission 
by Mr, 6, W, R. Bayley, of Louisiana, in September, 1874. He made 
a map, and five sections of the river, which were carefully compared 
with the original plots now on file in the bureau of the Engineer De- 
partment of the Army, at Washington, The results are presented in the 
following table, which, considering the fact that the high waters of dif- 
ferent floods are used as the datum, shows a surprising accordance, and 
puts this vexed question forever at rest, Mr. Bayley fonnd considerable 
accretions of sand upon the point naturally forming opposite the fundus 
of the bend in which the break in the levee was situated; as indeed 
might have been anticipated from the change of direction of the current 
produced by this immense crevasse; but the channel bar has been a 
permanent feature for at least twenty-four years, and consequently has 
not been formed by any escape of wat«r from the river. 



Comparison of soundings near Boimei Carr^ ci 
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ig, then, as utterlj grounllesi, the fear that an outlet of di- 
mensions likely to be desiiable will pioduce any effect upon the bed of 
the river below, we will proceed to consider the other features of this. 
method of protection. 

Since it is an essential part of the plan that the water taken from the 
river shall be conducted to the Gulf without injury to the back country ,. 
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it is evitleut tbat tlie question wlietlier there is danger that the efflux 
from the river shall enlarge itself so as to draw off more water than can 
be safely disposed of, is of primary importance. 

Authentic records establish that, during the historic i>eriod, the Po, 
the Khine, the Vistula, and the Ghone, have all permanently changed 
their beds from natural or artificial works of this kind. Let us consider 
whether there is any evidence of a like tendency in the Mississippi — re- 
membering that it is not necessary that there shall be danger of an out- 
let actnally becoming the main channel, but only of its passing beyond 
tbe limit of control at the point where it debouches from the river. 

The Jump, or Wilder's Bayou, leaves the Mississippi on the right bank 
at a point about ten miles above the head of the passes. In 1S40 it did 
not exist., the site being occupied by a fisherman's canal, connected with 
the river by a lock, large enough to admit small vessels. In I8il or 1842 
the river broke into this canal, which was very short and conducted to 
a net-work of bayous winding among shell-reefs and sand-islands. The 
break rapidly enlarged and soon carried off an immense volume of 
■water, creating a current in the river during its high stages sufficient 
to endanger passing tows. Indeed, it is reported that a steamer was 
once drawn into the new outlet. The deposits soon began to form mud 
isUnds and willow battures, with ramifying channels ; and now a dense 
foies:. of large trees covers the land thus made. 

The Jump was gauged by Lieutenant Davis, Corps of Engineers, on 
July 27, 1874, when the GarroUton gauge indicated 2.78 feet, or nearly 
extreme low water of the Mississippi. Two parallel sections of the 
Jump, 200 feet apart, were made near the river; and were found to be 
regular in form and nearly equal in size. The width was 560 feet, the 
maximum depth 55 feet, the sectional area 18,452 square feet, and the 
discharge 11,875 cubic feet per second, or about equal to the dood vol- 
ume of Bayou La Pourcbe. At this stage of the Mississippi tbe diiTer- 
ence in level between the river-sartkee and the trulf did not probably 
exceed six inches; while in flood the same quantity is about 4 feet. 
The discharge at that stand must probably eq^ual 100,000 cubic feet, or 
nearly that of the Atchafalaya in flood. Here, then, is a permanent and 
iniriortant high-water outlet formed more than thirty years ago by a 



Ouoitt's Gap is situated on the left bank of the Mississippi, about 4 
miles above the head of the passes. It occurred during the late war 
irom a cut made by the Navy through the bulk-head of a fisherman's 
canal to provide a boat passage to the oyster-beds. It was gauged by 
Lieutenant Davis, Corps of Engineers, on the same day and in a similar 
manner as the Jump. It consists of four distinct but connected chan- 
nels, two very small and two of immense size. One of tbe latter is 900 
feet wide, with 100 feet maximum depth on one of the sections, and ^0 
feet on the other ; the mean sectional area being 30,590 square feet. 
The other large channel is 1,420 feet wide, with maximum depths on the 
two sections (200 feet apart) of 126 feet and 108 feet respectively ; its 
mean sectional area is 58,206 square feet. The eddies in the former 
prevented the use of floats, but the extreme low water discharge of the 
latter was found to be 33,000 cubic feet per second, or about that of 
Bayou Plaquemine in flood. The high-water discharge through the 
whole gap must be enormous, as there is then a difference of level of 
about 3.2 feet between the river-surface and the Gulf. This outlet 
rapidly shoals as the distance from the river increases, but the surveys 
do not give a profile. 

A survey of the site of the great Bonnet Carre crevasse of 1874, 
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wbich was situated just below tliat of 1871, and was identical with tLe 
lower part of that of 1850, was made for the commission by Mr. G, W. 
B, Bajley; it shows that a hole 530 feet wide, and from 35 to 40 feet 
deep, was excavated near the immediate bank of the river, and that it 
extended with diminishing depth to the rear for a distance of about 
2,000 feet. If the channel at the date of high water had been enlarged 
to the fall extent shown at the date of the survey, the area of discharge 
would have l>een about 35,000 square feet ; the total length of the break 
being 1,370 feet. 

Tlie history of Bayou Plaqaemiue, also, has a bearing upon this 
question of the probable enlargement of an outlet. The old records 
show conclusively that, a century ago, it was a mere overliow eoul6 
choked with growing timber. To secure water communication with the 
Attakapas country, this timber was removed; and ultimately an outlet 
having a cross-section of 6,000 square tteet, and carrying 35,000 cubic 
feet per second, was tV>rmed. The high-water fall from the Mississippi 
to Indian Village, a distance of 8.3 miles, was 20 feet ; and the corres- 
ponding velocity was about 6 feet per second. The bed of the bayou 
was formed in hard blue clay, which resisted abrasion so well that exact 
measurements made in 1851 and 1859 by the Mississippi Delta Survey 
showed no enlargement near the point of efflus. In 1865 the bayou was 
closed by a levee, upon the ground that this clay showed signs of yield 
ing, and that there was danger of its rapid enlargement, which would 
endanger the back country. The truth of these statements has never 
been verified by accurate survey. 

In fine, then, we must concuide that no outlet should be attempted 
until extensive borings have established the fact that its bed will con- 
sist of the hard blue clay which forms the ti'ue bed of the Mississippi, 
and effectively resist abrasion. Unless such a, deposit be found, there 
will be danger that the outlet will ultimately have to be liosed to pre- 
vent its efflux from enlarging beyond control, aud thus deluging the 
country. 

Having thus decided that, under certain conditions, a high- water out- 
let is admissible, it remains to fix upon its hicality ; and here lies the 
practical difficulty, wbich renders this plan of protection of little avail. 

The highest point suggested is at Lake Providence, where tlie diffi- 
culty of protecting the country will soon be shown to be greatest. 
Such an outlet would only relieve the river locally, for the volume ab- 
stracted {and about 100,000 cubic feet per second could probably be 
carried off by the swamp-drains without material injury to the back 
country) would all return at the mouth of Bed Biver. Actual measure- 
ment in the flood of 1851 showed that the sudden addition of such an 
amount to a river already beginning to fall, would raise its height, 
anomalously, at least a couple of feet above what it would have at- 
tained had the water remained in the river bed. This fact, added to 
the cost, and danger to the back country, renders the plan, in the judg- 
ment of this commissiOD, inexpedient. 

We now reach Atcihafelaya Biver, a large natural outlet carrying to 
the Gulf 120,000 cubic feet per second in times of flood. This outlet it 
has been proposed to close ; and we desire to place on record our de- 
cided disapproval of any such scheme. On the contrary, the rafts aud 
obstructions in its bed near its point of entrance into the lakes should 
be removed, and its capacity to discharge its waters without overflow- 
ing its bauks iu that vicinity be thus improved. 

Bayou Plaquemine is the next point where an outlet is practicable 
without overflowing the back country. We recommend that a careful 
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survey, iueludiuK many borings, be made, to decide whether the state- 
ments respecting its tendency to dangerous enlargement are well 
founded. If they should prove erroneous, this bayou should be re- 
opened, its levees being first repaired so as to protect the neighboring 
plantations from overilow. Its closure has raised the flood-level at New 
Orleans several inches- 
Bayou La Fonrche is the only other natural outlet of value to the 
river. It discharges 12,000 cubic teet per second in times of flood, and 
we are of the opinion that, in justice to the plantations bordering the 
Mississippi' below, it should be left open. Its closure was recently rec- 
ommended by a majority in a board of State engineers, in our jadgmeat 
unadvisedly. 

i(o other outlet is practicable on this bans of the river, for the reason 
that there is no natural channel capable of coTiducting tlie water to the 
Gulf without overflowing the bacli conuti-y, and no artificial channel 
could be made at any reasonable cost. "We have, therefore, only to 
consider the left banit below Baton Eouge ; showing that outlets, as a 
plan of protection, are ot so restricted application that at best they can 
only be regarded as an auxiliary to the levee system. 

The proposition to reopen old Bayou Mauchac is inespedient, for the 
reason that its capacity is too insignificant to sensibly relieve the Mis- 
sissippi. This has been satisfactorily established by surveys made by 
the State of Louisiana. 

It only remains to consider two proposed artificial outlets — one open- 
ing from Bonnet Carr6 bend into Lake PontcharCrain, and the other 
from the English Tui n to Lake Borgne. At the former the difference 
of level between the high-water surface of the river and the lake is 20 
feet, the distance being 6 miles. At the latter these quantities ai'e 13,0 
feet and 5.3 miles respectively. 

The Bonnet Carr^ outlet, so far as the river itself is concerned, would 
be much the more useful of the two. It a waste-weir capable of dis- 
chai'ging 260,000 cubic feet per second in great floods, should here be 
made, it would render the country below secure with the existing levees, 
and would have a sensible influence upon the high-water mark in the 
region above, at least as far as Baton Bouge. The objections to the 
project, however, are weighty. First, it would raise the level of Lake 
Poutchartrain at least 4 feet, thus exacting a continuous levee on its 
borders, to secure the plantations and iNew Orleans itself against over- 
flow from the rear. As the lake is already subject to sudden oscilla- 
tions, amounting to 3 or 4 feet, from the effect of strong southeasterly 
galfS, this levee would be costly, both I'rom its height and from its diffl- 
cult location. Second, the outlet would cei'tainly destroy the easy navi- 
gation of the lake, which is of too much importance to New Orleans to 
be lightly sniTendered. Third, it would increase the difficulty of railroad 
communication between the city and the North, and would entail cou- 
siderable expense on this account. Ij'ourtb, it would require the ex- 
penditure of a large sum for the purchase of the site ; for opening the 
outlet, including the removal of a dense forest from its bed ; and for 
the lateral levees requisite to prevent the water from spreading to the 
right and left over the plantations. Add to these solid grounds of ob- 
ji-ciioii the uucertaiuty that, after the work was executed, its speedy 
closure might be demanded to yreveut the point of efflux at the river 
from enlarging beyond the limit of safety, and the project assumes a 
very questionable shape. 

Turning to the Lake Borgne outlet, we find, although its beneficial 
influence would he much less — hardly exteuding above New Orleans — 
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several of the objections to the constriictiou disappear. The very im- 
portant question, however, whether the outlet might not so enlarge its 
bed as to become dangerous, can only be intelligently considered after 
the substrata have been determiued by boriag. Accordingly, Professor 
C Q. Forsbey was employed to make a detailed survey. His report is 
appended, and marked £ ; but it is proper to add that the commission 
does not indorse all the opinions and inferences therein expressed. 

The sarvey lay between bayous Bienvenue and Duprez. The river 
front was 8,0(H) teet, and the lake front (5.3 miles distant) 16,000 feet 
long. The total area examined was about 12.5 square miles. Of this, 
1.2 square miles consisted of lands under cultivation ; 4.74 square miles 
of cypress swamps, and 6.50 square miles of marsh prairie. Both swamp 
and prairie are but little elevated above the lake, and are exposed to 
daily tidal overflow. The total difterence of level between the high- 
water surface of the Mississippi and the lake is 13 feet, of which iLo 
feet are gained in the first mile, and nearly all of this in the first 3,000 
feet from the river bank. The lake has a depth of 10 teet 1,500 feet from 
the shore-line, and its bottom is of hard black or bine clay. 

Fourteen borings were made ; Nos. 1, 3, 3, and 4 were on the imme- 
diate hank of the river; Nos, 5, 6, 7, and 8 were distant about 1.5 miles 
from this line J Nos. 12, 13, and 14 were on the lake sliore, and Nos. 9, 
10, and 11 were intermediate between the last two lines. No. 9 being in 
the swamp, and Nos. 10 and 11 in the prairie. The following table indi- 
cates the character of the successive strata with sufficient exactness for 
the practical purposes of this report. To make the specimens obtained 
from the boiings subserve, as far as they may, the scientific investiga- 
tion of the substrata of the delta, they have been suijmitted to expe- 
rienced investigators of this subject. 

Outlet at Lake Borgne. 
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Outlet at Lake Borpne— Contioued. 
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These boriags, which are not unlike in character to those of the artesian 
well at New Orleans and to the borings recently made near the site of 
the proposed Port Saint Philip Canal, establish the f^ct that there is no 
deep and uDjlelding stratum of hard clay in which to place permanently 
the bottom of an outlet. The gradual oscillation and limited range of 
the Mississippi iu this vicinity wouid insure a long-continued discharge 
through the weir; the steep pitch in the first mile would induce a rapid 
rush of water in that vicinity ; aud, unless protected at a great cost, 
there would be danger of the efflux enlarging beyond the contemplated 
size, and th\w gradwally passing beyond control. Drift-logs would be 
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likely to lodge near the lake, and, perhaps, migiifc so obstruct the ehan 
nel there as to give much trouble in j>rovidiug a free way for the al>- 
stracted water. The original cost of making the outlet, lucluding the 
payment of damages to private property, would hardly fall below 
$1,500,000. Lastly, the experience of Prussia, whicb haa expended 
$2,000,000 in regulating the discharge through the artificial channel 
between the Nogat and Vistula, admonishes us that an outlet under 
eircnmstances like the above is not lightly to he undertaken. 

In fine, then, this commission is forced unwillingly to the conclusion, 
that no assistance in reclaiming the alluvial region from overflow can 
judiciously be anticipated from artificial outlets. They are correct iu 
theory, but no advantageous sites for their construction exist. 



There are certain theoretical views concerning the effects of the levee 
system which are raised again and again in discussing the subject, and 
which, therefore, it may be well to consider here. 

Theoretical eotm^erations. — It is claimed, since the effect of embank- 
ing a river is to confine its sedementary matter to the channel, that 
the deposit formerly made on the banks must settle on the bottom, and 
thus ultimately raise the bed, and with it the high-watermark. This 
idea, utterly without any good foundation either in theory or experience, 
is usually defended by appealing to the example of the Po, which is as- 
serted to have tlius raised its bed several feet. In point of fact, such is 
not the case. The error was first promulgated by I>e Prony, who made 
a hasty visit to that river in the early part of this century. His state- 
ments have been refuted in the most conclusive manner by the great 
Italian hydraulic engineer, Lombardiui, who has proved that there is 
no giound whatever to believe that levees have produced the slightest 
elevation of the bed of the Po. Observations upon the Rhine, extended 
over a period of eighty years, demonstrate the same trutli for that 
river. The most careful measurements upon the Mississippi have failed 
to detect any indication of a filling of its channel by levees. No change 
of the kind attributable to levees can be shown to have occurred on 
any river, and the theory is, therefore, without any foundation in fact. 

Diametrically opposed to this theory is another, which, for the Missis- 
sippi, is equally erroneous. It is asserted in the most confident manner 
tliat the river is flowing in a bed composed of its own deposit, with 
dimensions regulated in accordance with its own needs ; and hence 
that the increased velocity resulting from the confinement of its flood- 
volume between levees will rapidly excavate its bed to a correspond- 
ingly greater depth, thus avoiding any permanent increase iu the high- 
water mark. 

This reasoning, if true, would establish conditions singularly fortunate 
for the levee system ; but, unluckily, the wish has been father to the 
thought. Uncompromising facts show that the premises and conclu- 
sion are both erroneous for the Lower Mississippi. Very numerous 
soundings, with leads adapted to bringing up samples of the bottom, were 
made by the Mississippi Delta Survey throughout the whole region 
between Cairo and the Gulf. They showed conclusively that the real 
hed, upon which rest the shifting eaud-bara and mud-banks made by 
local causes, is always found in a stratum of hard blue clay, quite unlike 
the present deposits of the rivor. It is similar to that forming the bed 
of the Atcbafalaya at its efflux, and, as is well known, resists the action 
of the strong current almost like marble. Clearly, then, the bed of the 
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^ ^li cauiiot yield, and if tbe velocity be increased sufficiently to 
compel an enlargement of tbe c'iannel, it mast be made by an increased 
caving of tbe banks, an effect wbich it is not quite so agreeable to con- 
template. 

In troth, no marked effect of the kind is to be auticipated, owing to 
the comparatively short duration of the increased discharge ; for, evi- 
dently, the levees can produce no effect upon the regimen of the river, 
except when the water stands over the natnral banks. 

Hence, really the practical efl'eot of the levees will be limited to rais- 
ing tbe high-water mark, and to slightly inereaaing the caving. Since 
the absolute amount of tbe increased flood-height does not cany the 
cost beyond the limits of a remunerative investment, it is the part of 
wisdom to steadily oontiuue work without indulging in groundless fears 
that the river-bed will. rise, or in the equally groundless hopes that it 
will be sensibly depressed. 

Certain indirect agencies, it is claimed, may exert too important an 
inflnence upon the levees of the future to be safely neglected— such as 
an increase in the suddenness of the freshets of the tributaries, owing 
to the increased cultivation of their valleys. In a great river like the 
Mississippi no single tributary can produce a flood; aud since its de- 
structive overflows are, therefore, always caused by a coincidence of 
freshets, it is quite impossible to predict whether a greater or a less 
fiood-volume may result from such alleged variations in the regimen of 
its branches. The change, if any, must gradually develop itself, audit 
can, therefore, gradually be met. 

The prolongation of tbe delta into the Gulf by the aggregation of 
sedimentary matter is also assigned as a cause for the ultimate rise of 
the bed, and hence for a future necessary Increase in the height of the 
levees, A possible secular change of this nature is quite too remote in 
its effects to merit attention from practical men of the present day. 
Simple calcidation will show that hundreds of years will be required to 
raise the flood-height at liTew Orleans an inch from this cause. 

In flue, then, we are to conclude that there is no mysterious agency, 
either favorable or injurious, which may be expected to exert a eon- 
trolling influence upon the levee system. Experience has shown that 
the accessions to the volume made at tbe mouth of any of its large 
tributaries in flood raise the level of the surface unless immediately 
drawn off again by crevasses. If we guard against these crevaasee by 
raising and strengthening our levees, an elevation of the high-water 
mark exactly proportional to the increased volume will be sure to occur, 
We need have no fear of this normal height being practically increased 
through the action of any known river-law, and we must expect no 
reduction from any occult cause. To contain a quart of water a vessel 
must have exactly the requisite number of cubic inches ; and a like 
principle applies with equal force to water in motion. 

It being certain that the alluvial regions of the Mississippi can only 
be reclaimed by levees, it remains to consider what experience has 
tanght respecting them. The existing system was begun a eeutaryand 
a, half ago, near Hew Orleans, and has gradually extended upward until 
there are but few poiuts on the river at which it has not been tried. 
The crops of cotton, sugar, corn, and rice heretofore gathered from the 
alluvial region, with all the existing wealth represented by lands under 
ctiltivatiou, cities, villages, plantations, aud stock, are the direct fi^uita 
of this method of protecting the country against overflow. It cannot, 
therefore, properly be called a failure, and yet the actual condition of 
the region to-tlay is such as to demonstrate tJiat the practical applica- 
H, Ex. 127 2 
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tion of the system is fatally (lefective, and tliat unless some radical im- 
provement be made, no liope remains of opening to eultivatiou the im- 
mense districts of back lands, now exposed to annual inundation 
tbrougli annual breaks in the levees j and also, tliat only precarious 
crops can be expected from the narrow fringe of plantations under cul- 
tivation now skirting the immediate borders of the Mississippi, and its 
principal bayous and tributaries. To determine, therefore, in what re- 
spects the existing system is defective is liighly important. The faults 
are only too apparent. They are : 

1st. Vicious levee organization. 

2d. Insufficient heights, in adjusting which, only existing high-water 
marks have been considered, without remembering that there has 
never yet been a great flood in the liver in which the water has not 
been greatly lowered by immense crevasses which occur with absolute 
certainty. 

3d. Injudicious cross-sections and construction, which alone wouM be 
sufficient to explain many of the frequent breaks, under the combined 
influence of pressure, seepage, burrowing of craw-fish, &c. 

4th. Inadequate arrangements for inspecting and guarding. 

5th. Paulty location of the embankments, which are often placed so 
near caving banks as to insure an early destruction. 

Bach of the causes of failure will be ctmsidered in turn. 

Organisation. — The marked slope of the country away from the river 
causes the crevasse-water to pour rapidly into the swamps. The nat- 
ural drains conducting it southward being only sufBcient for ordinary 
rain-water, soon become engorged, and avast shallow lake is formed, 
which gradually rises over the rear of the plantations far and wide. It 
is therefore evident that the interests of each natural levee district are 
necessarily au unit, and are quite independent of any political bound- 
aries, whether of parish, county, or State. This proposition, which 
seems an axiom, has been aysteniatiealJy ignored I'rom the earliest times 
to the present day. 

Ill Louisiana the charge of the levees, after they ceased to be under 
purely individual control, was usually vested iu the police juries and 
inspectors of the several parishes, the geographical limits of several 
of which included both banks of the river. As a break on one side 
gives immediate relief to the other, the complications thus caused may 
readily be imaginecL Moreover, the law required the riparian proprie- 
tors to maintaiu the levees at their own cost, which was evidently in 
the highest degree unjust as soon as settlements began to be formed in 
rear owing, of course, the possibility of their existence to the front 
levees. Instead of inaugurating a radical reform as the State increased 
in wealth and population, only half measures were attempted. Certain 
parishes have arbitrarily grouped into levee districts, for which boards 
of levee commissioners were appointed and special laws enacted. At 
the beginning of the late war a most complex and unequal administra- 
tion was thus in force, which of itself would have been sufficient to 
insure failure in attempting to cany out any comprehensive system of 
protection. Since the war various State organizations have been tried, 
the present plan consisting in levying a general tax on upland and low- 
land alike, and contracting with a levee company to bnild all the levees. 
The allotment of funds and geneml control is vested in a board of three 
commissioners, of which one is appointed by the President, one by the 
State, and one by the company. The work is done according to the 
specifications and under the supervision of the State engineers, at a 
uniform price of fifty cents per cubic yard. As the State contains three 
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natural levee districts, tlie just apportionment of fauds among them 
under this system mustbediffiealt; and the persistent opposition of the 
parishes not subject to overflow may confidently be expected. 

i'or Mississippi a similar history of county complications might be 
written. The levees continued under individual control from their com- 
mencement in 1840 to 1850, when a grant of the swamp-lands was made 
by the General Government to supply funds for reclaiming them. For 
seven years this was attempted under county control, but it becoming 
erident that, in general, protection depended as much on the levees 
above as on those in the immediate front, a consolidation of interests 
took place under direction of a general board of commissioners. This 
was by far the best organization ever adopted in the alluvial region of 
the Mississippi, and Its fruits were soon seen in good levees, and prompt 
and euergetic action. During the war the embankments suffered from 
caving and occasional cutting for military purposes ; and when peace 
returned, a step backward iu organization was uiadeby constituting two 
levee districts instead of one. This is the present system. 

In Arkansas and Missouri the levee legislation has been so crude and 
ineffective as hardly to merit notice. 

In fine, then, the experience of over one hundred and fifty years has 
utterly failed to create judicious laws or eflective organization in the 
several States themselves, and no systematic co-operation has been even 
attempted between them. The latter is no less important than the 
former, for the river has no respect for State boundaries, and deluges 
Arkansas through breaks in the levees of Missouri, and overflows 
Ijouisiana by floods passing across the Arkansas line. 

It is a common and apt figure of speech to personify the Mississippi, 
and to speak of the conflict waged to protect the country against the 
inroads of a terrible enemy ; and yet the army of defense has always 
been content to remain a simple aggregation of independent companies, 
with here and there a battaliouunderthecommandof a board of officers. 
That victory has not more frequently perched upon their banners is 
surely not surprising. 

The British administration of the Indian levees is in striking Contrast. 
The Government takes the initiative, and sends its engineers to survey 
and estimate for levees at such localities as promise to be remunerative. 
The reports with detailed maps, plans, and estimates of costs are sent 
to the collector, who publishes the same and calls for reasons why the 
improvement shall not be ordered. Unless good reason is shown by 
the owners of the land to be benefited, the levees are built by the Gov- 
ernment and a tax sufficient to pay for the same is laid upon the lands 
reclaimed thereby. If the sum is large an annual tax for a term of years 
is collected ; if small, immediate payment is required. The enhance- 
ment of the value of his land thus precedes any raising of money by the 
proprietor. 

This system is not suggested for adoption on the Mississippi, but is 
mentioned simply as an illustration that other nations have found by 
experience that individual efforts cannot successfaiiy combat nature on 
a grand scale. 

Height. — This great problem of the levee system demands scientific 
investigation quite beyond the operafcious of ordinary earthwork eu- 
giiieering. To decide, first, how much addition will be made to the present 
maximum flood volume passing in the river-bed when no water is 
allowedtoescapeoverthebanks, and, second, toinfer therefrom how much 
the river will rise above its present high-water mark at each and every 
locality thronghont the alluvia! region, are problems so complex that 
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eDgineers engaged in constructing tbe levees have never attempted to 
solve them. Ie other words, the height of the einbaukineuts has always 
practically been fixed by guess-work. 

As some rule has seemed to be desirable, the arbitrary one of building 
the levee say one foot, or two feet, or three feet above the highest known 
water-mai'k at each locality has usually been adopted. If these rules 
liad all been the same in ditterent places, and if Uie cross-sections of the 
embankments had been made sufficient to resist the pressure and wear 
thrown upon them, the river in floods would have rieen suflciently to 
poor over the top, aud thus give practically the data for a new trial and 
a new failure. This method of approximation j after a long aeries of trials, 
would at length have given a practical solution to the problem ; but un- 
fortunately the embankments have always been made ao weak that 
some part has yielded, and the true flood level has never yet been reached 
or indeed approached. Before the river has risen three feet above the 
natural level of the high banks many crevasses have been sure to occur 
and relieve it, aud to-day there is not a levee upon the river which is not 
greatly too low. If the embankments were of unyielding materials, the 
river in floods would pour over their tops from the head to the foot 
of the alluvial region. 

Appreciating that this problem was beyond the power of the local 
authorities to solve, the General Government came to their aid, aud in 
1850 ordered special surveys and investigations to be made. They were 
conducted for ten years by the Engineer Corps of the Army, under the 
direction of General Humphreys, then a captain and uow the chief of 
the corps. A far more elaborate series of observations than has ever 
beeu attempted upon any other river in the world was patieutly carried 
out, and to-day the results are, accessible to all in the report upon the 
Physics and Hydraulics of the Mississippi, by Humphreys and Abbot, 

The proper heights were determined by close calculation from actual 
measurements niade upon the flood of 1858, betweeu Cape Girardeau 
and the Gulf. These measurements were so exact, so extensive, and so 
elaborate that the complete history of the great wave which entered the 
alluvial region in June was traced out, determining where, when, and in 
what quantities the surplus waters both left aud returned to the 
channel. This enabled a precise estimate to be made of the amount by 
which the actual measured maximum flood volume, at any point, fell 
below what it would have been had no water escaped; while a most 
thorough experimental study of the river rendered it possible to predict 
with accuracy the height to which the water would have risen above 
the iictual local high-water marks had none left the channel. It 
was also proved, by extended soundings and measurements, that the 
bed of the river cannot be deepened by any slight increase in the 
velocity of its waters ; and that no deposit in the channel need be 
dreaded from any slight reduction in its rate of movement ; in other 
words, that the bed is essentially unchanging in dimensious. 

In order to decide whether the flood of 1858 was a safe standard, a 
most careful analysis of all recorded floods was made; and when the 
report was published, in 1S61, nothing had been leit undone to give the 
best possible solution to the problem of the true height for the embank- 
ments. Since that date four great floods have occurred, and it has 
therefore devolved upon this commission to continue the work by sub- 
mitting these new floods to the best analysis the facts collected would 
warrant, with a view to determining whether they suggest any modifi- 
cation in the levee heights previously announced. This task has been 
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performsil by Commissioner Abbot, and ia Chapter I will be fonml tha 
detailed analysis and the conclusions resulting therefrom. 

Upon this solid foundation the commission rests its opinion that the 
followiug heights are necessary to secure the alluvial region from over- 
flow in a first-class Mississippi flood : 

Near the mouth of the Oliio the levees should be made about 3 feet 
above the actual high-water level of 1S5S, which has been selected as 
the plane of reference, because more unvarying than the surface of the 
ground. The height above this level should be gradually Increased to 
about 7 feet at Osceola ; thence to Helena the latter height should be 
maintained ; thence to Island 71 the height should be gradually increased 
to 10 feet; thence to the vicinity of Napoleon it may be gradually re- 
duced to 8 feet ; thence to Lake Providence it must be gradually in- 
creased to 11 feet ; thence to the mouth of the Yazoo it may be grad- 
ually reduced to 6 feet, and it shonld thus be maintained to Natchez j 
thence to Eed Eiver Landing it must be gradually increased to 7 feet ; 
thence to Baton Eouge it may be gradually reduced to 5 feet ; thence 
to Donaldsooville this height must be maintained. At Oarroltou 4.7 
feet will suffice, with reductions proportioned to the range between high 
and low water mark for points below. These figures are exclusive of 
settling, and allow for safety about one foot more than the computed 
flood-height. 

Gross -section. — Several principles sliould be borne in mind in building 
a levee. 

It has to resist a direct hydrostatic pressure which, when the height 
is considerable, may be very great. The general law that the pressure 
exerted by a fluid upon any surface is equal to the weight of a column 
of that fluid having a cross-section eqnal to the area in (luestiou, and a 
height equal to the depth of its center of gravity, supplies the means of 
directly estimating this force in pounds. 

The fact that this pressure is exerted in a direction normal to the 
surface suggests the danger of allowing water to enter the interior of 
the levee, since a great lifting force may thus be called into action. 

Infiltration or seepage also exerts a very injurious effect by tending 
to render the levee semi-fluid, and thus liable to change its form by 
yielding to the weight of the superincumbent mass. 

A levee exposed to the direct force of the current, or to frequent blows 
from waves created by wind or the passage of steamboats, will require 
a much stronger ert)ss-section than one not so attacked. 

The soil of which it is composed exerts a marked influence upon its 
resisting power. A clay levee is vastly stronger than one of equal 
dimensions made of sand ; and owing to the greater tendency of the 
latter to slide when wet, its slopes must be made much more gentle. Un- 
fortunately most of the embankments of the Mississippi are composed of 
the sandy loam deposited from its waters, a fact which exacts gentle 
slopes and massive eonstrnction. 

In large levees made of sandy soil it is customary and very advan- 
tageous to embed a vertical wall of tamped clay in the interior to pre- 
vent seepage. Plank fences have also been occasionally tried during 
the past thirty years, both to prevent seepage and to stop craw-flsh and 
other burrowing animals from endangering the levee. Their cost, and 
the fact that decay renders it necessary to replace them from time to 
time, !U& the chief objections to their adoption. 

That the borrow-pits shonld be made on the exterior of the levee, 
with occasional bu!l;-heads to prevent currents and induce deposit ; that 
the bed of the embankment should be loosened and thoroughly cleared 
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from roots and vegetable toatter; that a good drainage-ditch should 
1)6 made parallel to the levee on the Inside and not too near, iu order to 
draw off seepage- water ; and that the slopes shall be well tnrfed, and 
in exposed situations be protected by a growth of bnshes in front, are 
rules observed in all good river embankments. 

There has been a marked improvement in theformof the cross section 
of the embankments within the last twenty years. In 1851, the old 
levees of Louisiana nsually had the crown equal to the height, with 
slopes of 1 on 1. The present formula for cross-section is the crown equal 
to the height, with slopes of 1 upon 3. 

The levees of the State of Mississippi have crowns of 5 feet, with 
slopes G to 1 toward the river and 2.6 to 1 toward the swamps. Arkan- 
sas levee laws require " for every foot in height, 1 foot wide on top, 
and in addition 7 feet base," The section recommended in the Physics 
and Hydranlics of the Mississippi for levees of moderate height is, the 
crown equal to the height, with slopes of 3 to 1 on the river side, and 
2 to 1 on the land side. For the immense levees required to close old 
bayous it is important to distribute the weight, and a crown of 6 feet 
with a front slope of 3 to 1 and a rear elope of 4 to 1 seems to be suffi- 
cient, unless the soil is very sandy. The last Yazoo Pass levee was 40 
feet high and 300 feet long ; its crown was 10 feet, with a front slope 
of 5 to 1 and a rear slope of 3 to 1. The Hushpnckana levee was 43 
feet high and 250 feet long ; its crown was 8 feet, with slopes of 3 to 1. 
Both of these levees resisted the flood of 1874. 

The following extract from the report upon the Physics and Hydraulics 
of the Mississippi, giving the dimensions of the principal levees of 
Europe, is interesting for comparison : 

"The French dikes on the Ehine in that part of its course lying 
between the Black Porest and the Vosges Mountains, where the height 
is 7 feet, have a width of 10 feet, the slope toward the river being 2 to 
1, and toward the laud 1.5 to 1. Where the height exceeds 7 feet, the 
width is increased by a banquette on each side. The area of cross-section 
of this dike, 7 feet high, is 154 square feet ; the area of cross-section of 
a levee of the State of Mississippi, of that height, is 252 square feet. 

" The dikes of the Rhine in Holland, when near the river-bank and 
when used for the road, have a width of 20 feet on top, when 16 
feet high, a slope of 3 to 1 on the river side and a slope of 1.5 to 1 
on the land side. The outer sloiie, when exposed to running ice, 
is protected by a revetment of brick or fascines. When Ethe dike is 
not near the river-bank and is not used as a road, the width is only 
6.5 feet. The area of cross-section of the first dike is 900 square feet ; 
of the second, 640 square feet ; a levee of the State of Mississippi, of 
the same height, would have an area of cross-section of 1,230 square 
feet. 

" The dikes on the Po [those of the Adige have similar dimensions) 
are 2.5 feet above the highest flood-mark ; usually the width is equal to 
the height, and the slope of the sides is 2 to 1. When the soil is per- 
meable, they are re-enforced at the height of the mean floods (10 feet 
below the top of the dike) by a banquette, whose width is 20 feet 
when the height Is 20 feet or over. The area of cross-section of this 
dike is 1,400 square feet; a levee of the State of Mississippi of the 
same height would have an area of cross-section of 1,800 square feet. 
Where the soil is very sandy and has but little cohesion, the dikes of 
the Po, when 20 feet high and over, have a width at top of 26 feet, two 
banqoettes of 20 feet width, an outside elope of 3 to 1, and an inside 
slope of 2 to 1. The area of cross-section of this dike, 20 feet high, is 
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1,S40 square feetj a levee of the State of Mississippi, of tlie same 
beight, would Lave an area of cross-section of 1,800 square feet. The 
river-roads are usually upon the levee or tlie banquette. 

"The average height of the dikes ou the Vistula la 20 feet. The top 
of the dike is from 2 to 3 feet above the highest flood ; the thickness at 
the top is 15 feet, or three-fourths of the height, and the slopes 3 to 1 
and 2 to 1. The area of crosa-sectJon of such a dike is 1,300 square 
feet ; a levee of the State of Mississippi, of the same height, would 
have au area of cro^ section of 1,800 feet. 

" The highest dike on the Vistula is 28 feet in height. It has a width 
at top of IS feet, and au area of cross-sectiou of 2,4C0 square feet. A 
levee of the State of Mississippi, of the same height, would have an 
area of cross-section of 3,660 square feet." 

Inspection and guarding. — These duties have always been neglected on 
the Mississippi, or have been executed in so negligent and unsystem- 
atic a manner as to prove of little avail. That they ai'e of the highest 
importauce no one familiar with the subject can question. 

Every levee has natural enemies, both human and brute. 

The former include every resident and land-owner in the vicinity on 
the opposite bank of the river, whose selfish interest requires, in times 
of flood, that some way of escape for the threatening water shall be 
opened before his own levees break. Of course, among honorable men, 
no active steps in such a case would for a moment be considered ; but 
where every person, rich and poor, has so strong a common interest, 
some scoundrel, ready to aat, will occasionally be found; and in times 
of flood, one resolute man, provided with a skiff and shovel, can in a 
few moments cause a crevasse on any dark night. 

There is another class of men called swampers, whose business it was, 
before levees were attempted, to cut timber for the market in the cypress 
swamps and low lands bordering the river. This work was done during 
the dry season ; and when the annual floods filled the bottom-lands the 
logs were rafted out through the net-work of bayous thus rendered 
easily navigable. Levees have greatly injured this business, but, as iu 
every great flood crevasses are certain to occur, it has not entirely 
ceased ; and many are the breaks attributed to the midnight work of 
the raftsmen. 

Private hostility, especially on the part of tlie ignorant and degraded 
classes, finds a ready means of revenge by cutting the levee of a wealthy 
planter. 

Among the brute creation, mask-rats, cray-fish, fiddlers, and other 
burrowing animals have made many a break by their subterranean 
labors; and more than one disastrous crevasse has been caused by 
storms, which, by prostrating a tree across a levee, have opened a way 
for the ever-ready waters to begin their work of destruction. Sadden 
caving of the bants, and imperfectly-closed summer roadways over the 
levee are also fruitful sources of ruin. 

In fine, then, nothing but frequent official inspection, and a regular 
chain of sentinels, will guarantee even a perfect system of levees against 
unexpected injury. These duties have always been most imperfectly 
performed on the Mississippi. 

In this connection it may be well to consider how other rivers are 
guarded in times of danger; and the Kile furnishes a good example. 
This stream is so peculiar and interesting, and is so little knowu, that a 
short deseriptiou, derived chiefly from tlie wrltiugs of Lombardini, is 
not ont of place. 

The river is formed by the junction, at Kartoum, of two principal 
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branclies ; tlie Blue iSile, wliich draius the mountaiuous region of Abys- 
siuia, ami the White Sile, which issues from the swamps and lakes of 
Central Africa. The former discharges at low water 6,000 ciihio feet 
per second, or about one- half as much as the latter, while, in floods, the 
two are nearlj' equal, the united volume being about 430,000 cubic feet 
per second. 

The main river first Hows through a hiily region, receiving, one hun- 
dred and ninety miles below Kattoum, the waters of its last tributary, 
■which in floods contributes about 60,000 cubic feet per second. This 
portion of the valley is marked by many cataracts, the last being just 
above AssoTian, 1,200 miles below Kartoum. Here the river enters upon 
the alluvial region liable to annual overflow. 

From Assouan to Cairo, a distance of 500 miles, the average breadth 
of the valley is about 10 miles. From time immemorial this region has 
been cultivated by aid of irrigation. Front and cross levees, the latter 
from three to five feet high, cut the laud into a succession of basins, 
■which are flooded at will in seasons of high water by sluices opening 
from a system of main canals. These canals follow the general course 
of the river near the edge of the desert, and are supplied by large 
feeders. By cutting the cross levees the water is drawn from basin to 
basin as desired, and the moisture needed for cnltivation is thus sup- 
plied. The country having been flooded for thousands of years in this 
manner, from the rear, the slope away from the river, usual in alluvial 
regions, is prevented and even occasionally reversed. The total area of 
this district, usually known as Middle Egypt, is about 6,000 sqnare 
miles, of which over 3,000 square miles are annually covered by water 
in this way. 

Cairo is situated on the S'ile, 12 miles above the head of the 
delta, marked by the separation of the Eosetta and Damietta branches, 
which are each about 120 miles ia length. The discharge of the main 
river is here about 12,000 cubic feet pev second at low water, and 
300,000 cubic feet per second iu floods. The area of the delta cultiva- 
ble, when sufficient water can be provided for the necessary irrigation, ia 
about 4,400 square miles. 

The i-egimen of the Nile is remarkably unvarying. The river is low 
est in June, rises rapidly until September, and then gradually declines 
to low water. Unfortunately the range between high and low water 
mark differs from year to year. Experience has shown that when the 
range does not exceed 18 feet, famine is inevitable ; that ■with 20 feet the 
production is insufficient ; that with 23 feet the crops are still poor ; that 
■with 25 feet they are abundant; and that with 26 feet and upwartl the 
flood becomes dangerous, threatening famine and pestilence from the 
rupture of the levees and drainage too long delayed. 

Thus, with water derived from the Nile, upon the system already 
described for Middle Egypt, the delta eould only yield one uncertain 
crop annually, while with an ample supply three crops could be obtained 
with certainty. To secure the latter economically from the river, 
Mahomet Ali inaugurated, in the year 1846, a magnificent system of 
public works. Where the Nile divides, a barrage or dam of masonry, 
about 1,600 feet long, crosses each branch. They are so arranged, with 
four locks and many sloice-gates, as to allow navigation and the free 
escape of the water during floods, and yet permit its retention at a 
high level for irrigating purposes. One large caual extends between 
the branches to the sea, and others on each bank conduct to reservou-s 
and a system of secondary and tertiary canals by which water is sup- 
plied throughout the delta. 
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Tbe front levees are said, to be from 12 feet to 15 feet high near Cairo, 
and diminish gradually as the sea is approached. They are simple 
embankments of earth about 12 feet wide on top, and only a few inches 
above high-water mark. They are nsed as roadways. Temporary ad- 
ditions were required in the great flood of 1874, to prevent a general 
inundation, A perfect system of snrveillaace was employed. During 
the day the whole population was ordered out by the Khedive upon the 
levees, and at night lanterns upon poles were placed there at about one 
hundred yards distance from each other throughout the delta, so that 
the embankments were briliaotly illuminated, while a chain of sentinels 
kept regular guard. Crevasses were thus prevented which, if allowed 
to occur, would have proved as disastrous as npon the Mississippi. 
Evidently some equally efficient plan of local police is essential for tlie 
security of our own alluvial region, which should include a comprehen- 
sive system of telegraphic communication. 

Location. — Faulty location has been a fruitful source of wasteful ex- 
travagance from the beginning of the levee system to the present day. 
In its natural condition, the immediate bank of the river is higher than 
any of the alluvial land in rear, because it receives a larger amount of 
deposit in the annual overflows. The average amount of fall is about 7 
feet in the first mile. Partly to take advantage of this fact in reducing 
to the minimum the necessary height of the levee, and partly to facili- 
tate the shipment of crops, the line of embankment has always closely 
tbllowed the river, thus opening the highest land to cultivation. If the 
banks of the river were permanent this location would be judicious, but 
unfortunately the continual caving has rendered the work of repairing 
the levee onerous and perpetual. A table in Chapter IV", obtained by 
Commissioner Hubert from the records of the State engineer of Louisi- 
ana, places this matter of faulty location in a strong light. It shows 
that in the eight years between October, 1866, and October, 1874, no less 
than 107.3 miles of levee caved into tho Mississippi in that State alone, 
the total length of levee being about 800 miles. Clearly such a loss 
should find no place in a properly-considered plan of construction, and 
if tolerated with the increased heights of levees which have been shown 
to be essential to success, the system can never be made either secure 
or remunerative. 

The great extent of the alluvial region induces such variations in 
physical conditions that no absolute rules for location can be laid down. 
The following principles, however, are immutable, and should never 
be neglected : 

1st. Caving in general is due to the fact that the banks of the Mis- 
sissippi contain strata of sand often lying below low-water mark. If 
the current in high stages impinges upon such a bank, it washes out 
these strata and thus undermines the mass above, which, as soon as the 
water Mis, topples over by its own weight into the river. The caving, 
therefore, originates chiefly in the strong currents which mark the period 
of high water, while the actual sinking of the bank is usually deferred 
to the early part of the low stage. Any cause which tends to increase 
or to induce a change of direction of current must, therefore, augment 
caving. 

Accordingly, we find that every great flood is sure to be followed, 
chiefly in the bends, by unusual caving ; every cut-off makes a sensible 
increase in it for many years, both above and below its site ; a wide 
range between high and low water mark, which necessarily implies a 
corresponding variation in velocity and direction of currents, is certain 
to be accompanied by rapidly caving or crumbling banks ; finallj', the 
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levee-system, when perfected, cannot fail to augment tbis evi), although 
not probably to a serioas extent. The followiug fignres, derived from 
the tables in the chapters of Commissioners Hubert and Siekels, give 
au approximate idea of the annnal caving as recently observed (chiefly 
in the worst bends) in the different parts of the alluvial region. Cor- 
responding additions are made to the opposite points: 

Below Bonnet Oarr6 the annual caving is small, not averaging more 
than 13 feet, and rarely exceeding 25 feet ; thence to the mouth of Eed 
Eiver, it averages about 40 feet, rarely exceeding 60 feet ; thence to the 
Arkansas line, it averages 250 feet, rarely exceeding 300 feet ; thence 
to Helena, it averages about 170 feet, and thence to the head of the 
alluvial region about 100 feet. The excessive caving indicated in the 
region between Kapoleon and Grand Gulf is probably due to the four 
cut-offs which have occurred there in the last few years. ' 

Although these figures show an alarming want of stability in the 
banks of the Mississippi, it must not be forgotten that the caving at any 
particular locality undergoes a secular change, beginning with the dis- 
turbing cause, attaining a maximum value, and finally diminishing as 
the impact of the current lessens or changes its point of application. 
Evidently no levee can be properly located where this subject has not 
received the most serions attention. 

2. The form to be given to the high-water channel prepared for the 
river by the artificial embankments cannot be ignored. With the pres- 
ent heights of floods the volume which pours past the levee over the 
banks in front is small, but with the increased height to which it is cer- 
tain the river, if successfully restrained to its bed, must rise, the matter 
is important. Moreover, the security of the Jevee itself demands that 
there shall be no sharp, salient angles exposed to the abrading force of 
the current. The general alignment of the levees must then be care- 
fully considered, both to prevent any undue engorgement of the chan- 
nel, and to secure the earthworlf itself from being swept away. 

3. The character of the back country must exercise a controlling in- 
fluence on the location of the levee. When the bottom-lauds are narrow 
the immediate bank of the river may be too valuable in comparison with 
the whole to be thrown out ; but where an immense area will be opened 
to cultivation security is the chief consideration, and no risk of speedy 
destruction by caving should be incurred, 

4. At certain points great expense might be requisite to construct 
the levees suflciently far back to to promise reasonable security. To 
meet such cases it is recommended that experiments be tried to stop 
the caving by appliances and devices which have proved successful on 
smaller streams. Such works consist of wing-jetties, revetment by hur- 
dles, brush, or stone, &c. Snch works* will be absoloteiy necessary to 
prevent cnt-ofl's, which are injurious in everyway. The sudden change 
in the regimen of the river which is thus made increases the velocity of 
the currents and changes their directions so as t-o much aggravate the 
evils resulting from caving banks. Success in preventing caving will 
greatly simpJify the problem of giving permanence to levees. 

In districts -vrhere the caving is excessive a double system of embank- 
ments is the only proper solution of the problem. The main levee should 
be placed at each a distance from caviug bends, present or threatening, 

* A small pile-jetty, filled iu with earth, once stoppetl a, daugeroHS caving wliicli 
tlireatened to carry Natchez-uniier-ttie-Hill Into the nver. Snffloieul Inutl -waa made 
tielow the jetty to ultimately overtam it up stream by the preaaiice thrown upon it 
■when the nver fell. The Buccess of the brush and stoiie revetaent near Saint Joseph, 
Missouri, is well known, bnt the coat was very great. 
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as aconomical coosidei'atiooa may demand, having reference to its rela- 
tive cost and permaDence. Ifc sliould be constructed in the most sub- 
stantial mauQer, and raised to tiie full lieiglit necessary to protect the 
country against the greatest known floods, a height whielt, aa has beea 
shown, must exceed by several feet the higiiest of existing levees. Al- 
though care should be taken to throw ont no more front land than 
security demands, a considerable area will unavoidably be excluded. 
To utilize this land advantage should be taken of the fact that the great 
floods of the Mississippi are comparatively rare, not occurring ofteaer 
than once in four years, while the maximum floods do not occur oftener 
than once in ten years. For three years ont of four, therefore, front 
levees, considerably lower than those at present existing, and following 
the bends of the river, would open the lands thrown out to limited cul- 
tivation in the middle and upper portions of the alluvial basin. More- 
over, if the water were excluded from the swamps the river would 
usually fall soon enough to allow the outside crops to be raised, except 
in the sugar distxict, even in flood years. 

The advantages of such a levee system are manifest : absolute secu- 
rity would be given to the back country at the minimum cost; three 
years out of four, crops could be raised throughout the upper portion of 
the alluvial region ; in flood years, the inhabitants, stock, and movable 
property on the lands thrown out, would find a secure retreat behind 
the guard-levees ; ample water-way would be supplied for these great 
floods to pass ofl:' between the guard-Ieveeg without rising to the ex- 
treme height which would be attained if the river were shut more closely 
to its bed, and the destructive caving due to the increased flood velocity 
wonld thus be diminished. The deposit left on the lands thrown out 
would raise their level sufficiently to materially reduce the heights ot 
the front levees, which unavoidable caving must require to be fre- 
quently replaced. This deposit would tend to overcome one of the 
greatest causes of expense attending the present system, viz, that 
every hoop made round a caving levee must be built on lower ground; 
so that the height, and consequently the cost, of levees is constantly 
increasing. Another advantage of the proposed plan would be that 
existing embankments would all be utilized, either as guard or front 
ievees, and a return wonld thus be obtained for outlay already made, 
much of which would otherwise be lost. Some expense would be 
required to x^rovide for rain-water drainage ipr tlie front lands, but a 
few carefully consti'ucted culverts, provided with flood-gates, would 
usually serve all needful purposes. 

Ifc is, then, the opinion of this commission that the system of double 
levees should be adopted wherever applicable, and this would include a 
considerable area of the valley. 

It may be added, that the idea of combining a railroad with the levee, 
located either on its top or along its side, according to the character of 
the subsoil, merits serious consideration. The railroad company would 
be the best possible guard for the levee, as it would be compelled to 
keep it always in repair. Branch roads would furnish ready transpor- 
tation for crops from the interior. Finally, the levee, being put to a 
useful purpose, in addition to its usual pa-ssive work of protection, could 
be made and maintained at relatively less cost. 
STJBTETS HEEDED. 

The presentation just made of the various elements entering into the 
practicallocationoflevees, shows that auacourateknowledgeof the topog- 
raphy and hydrography of thealluvialregionis a prerequisite tomakingit. 

The great amount of essentia! work already accomplished, in gaining 
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a eon-ect kuowiedgo of the physics and hydraulics of the Mississippi, 
has determined with reliability the ivhole history of the floods which 
subject the region to inundation. The soitrees from which the waters 
come, their seasons, periods, ranges, and combinations, have all been 
investigated, and there la no longer a question as to the height to which 
the levees mnst be bnilt to restrain the river within such banks as we 
may give it. 

Notwithstanding this, itisa fact that no continuous topographical auil 
hydrographieal survey of the Mississippi Elver thronghont the region 
between Cape Girardean, in Missouri, and New Orieaus, has ever been 
made. The only good survey of any considerable portion of it was made 
under Captain (now General) Hnmphreys, in 1851, along the west bank 
of the Mississippi from Red River to Baton itonge, and tbeuce by both 
banks to New Orleans. 

At this date the changes which have occurred require even this sur- 
vey to be repeated. There was a reconnaissance map of the beuds of 
the Mississippi, from its mouth up to the juoction of the Kaskaskia 
Eiver, Illinois, made by Lieutenant Eoss, of the British army, in 1765, 
which, though comparatively rude, serves to show the general relations 
of the bends at that time. There was also a reconnaissance map of the 
bends of the Mississippi, from Saint IJouis to New Orleans, made in 1S21, 
by Captain Young, Captain Poussin, and Lieutenant Tuttle, United States 
Army, under direction of the board of engineers. The maps were not 
published, and are on file in the Engineer Department. 

We have also the general features of the river as given by the United 
States land-surveys, which form the basis of existing inaps, but these 
have little practical eugiueering value now. A few other surveys ot 
localities have been made carefully, bat are limited in extent. Lines ot 
levels, for special purposes and for railroad-locations, have also been 
run in various directions across the alluvial basin, but they are not 
numerous enough nor sufficiently counected to answer other than gen- 
eral purposes. 

The surveys of lines of levees, where built, are generally very partial, 
and do not furnish the data required for a thorough consideration of the 
levee question even in their special localities. 

In our opinion, therefore, a thorough survey of the river Mississippi 
and its tributaries should be at once comoieacetl, and be prosecuted as 
rapidly as practicable throughout the overflowed districts. 

This survey should determine all matters relating to the river-beds, 
such as heights of the banks, the places where caving is taking place or 
otherwise, and the past history of such changes, as far as it can be made 
out. The depths at alt points of interest should be determined by sound- 
ing. Level-lines must be run with greatest care, so as to determine the 
slopes of the water-surfece and of the land, and the elevation of all 
high-water marks of which the record may still be preserved. Where- 
ever difficulty will be found in disposing of rain-water drainage, the sur- 
vey should be extended to cover all the country between the river-banks 
and the high lands, so as to give the extent and elevation of all high 
ridges and the depths and capacities of all natural water-courses. Bor- 
ings in some localities will also be required, to determine the nature of 
the substrata. Wherever the surveys are carried, convenient perma- 
nent bench-marka should be established with greatest care, and legal 
enactments should protect them by severe penalties from being dis- 
turbed or removed. Above Memphis, on the Mississippi and along 
some of the tributaries in the alluvial region, questions of navigation 
are also to be considered, and the surveys should be made to meet the 
reqniremeuts of such cases. 
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A careful consideration of the extent and requirements of tbe survey 
sbows tliat not less than two years will be occupied, under favorable 
circumstaDces, in performing the field-worli, aiid that another year will 
be required to finish the office- work. 

The practical operations on the levees themselves, to meet immediate 
wants, need not wait for the completion of tbe surveys. The direction 
of the surveys should be the same as that of the construction of the 
levees, and points where levees are most urgently wanted should be 
surveyed first. Tbe most rapid prosecution of the fleld-work that is 
practicable should be made, and a number of fully-equipped parties 
should enter the field as soon as they can be properly organized. 

For doing this work the following general estimate is i>reseuted, 
taken from detailed ones prepared to cover all the items of outiit, and 
subsistence and payment of employfis : 
Foi outfit of Instruments, qaarters-boats, small Iwats, sud steam-laanehes — S^O, 000 

Field and office irork for a years, at 8100,000 aOO,000 

Office- work in third year 40,000 

300,000, 
To enter vigorously upon tlie work, therefore, wouhl require an im- 
mediate appropriation of not less than $160,000, 
LEVEE-BSTIMATBS. 

Two distinct estimates seem to be desirable: First. Tbe number of 
cubic yards required to close the breaks in the existing system, with 
levees having tbe same cross-section as those now in their vicinity. 
Secondly, The number of cubic yards required to construct a permanent 
system for the reclamation of the alhivial region. Neither of these esti- 
mates can be made with any great exactness at present. 

Hxisting system.— The xiumlier of cubic yards required to close the 
breaks actually existing when the examinations were made last sum- 
mer, is known; but at many other points the levee is in danger of 
crumbling into the river, and before the repairs can be made more 
work win, doubtless, be required. Judging by tbe experience of tbe 
last eight years in Louisiana, the annual caving iu tbat State alone will 
amount to about thirteen miles of expensive levees. Moreover, in 
making these temporary repairs it must not be forgotten that the 
present system, even if completed, is quite iusufBcieut to protect the 
country iu great floods. Extensive overflows are certain to occur about 
once in four years. Still, the raising of crops during ordinary high -water 
seasons depends upon the closing of these existing breaks ; and, prac- 
tically, they must be closed, or the country will be depopulated before 
a permanent system, which of necessity must be preceded by suitable sur- 
veys, can be constructed. 

The full statements in Chapters 11, HI, and IV, convey all necessary 
details respecting these estimates. It is suiiScient here to state that the 
gross amount required to close existing breaks, exclusive of the works 
uow under construction, is : 

Louisiana 3,193,700 oubie yards; oost, at TiO cents, Sl^ 599, 350 

Miasissippi 867, 000 cubic yards ; cost, at 30 cen t3. 260, 100 

Arkansas 3,200,000 cubic jardaj cost, at 40 cents, 1,280,000 

MiBsouri eoo,000 cubic yards; cost, at 40 cents, 320,000 

Total 8,005,700 3,459,460 

Permanent system. — In estimating for tbe permanent system the 
heights already given, referred to the high-water level of 1S58, have 
been adopted ; but the want of proper surveys is severely felt iu 
attempting to reduce them to heights above tbe ground. Moreover, 
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it is quite impossible to decide how nmcli of the esiating leveee can be 
utilized, and how much -will only serve for local ttont levees. "What 
increase in height will be caused by moving the location back sufli- 
ciently to secure reasonable permanency, cannot certainly be deter- 
mined from data now at hand. 

The method heretofore employed in such estimates has been to com 
pute the contents of a levee having the requisite height and cross-sec 
tion, and following, as do most of the existing embankments, the imme- 
diate banks of the river. This plan has been adopted by ns in making 
the estimates for Loiiisiana, assuming that the high water of 1S53 was 
four feet deep along this line. In Mississippi the actual line of levee 
has been adopted for the estimates, thus throwing onfe some bad bends. 
The high-water level of 1858 has been assumed at four feet above the 
ground. In Arkansas and Missouri the reconnaissance was sufficiently 
elaborate to give the present location, and the con-esponding heights of 
the levee and of the flood-level of 1874. above the ground. By the use 
of the table of comparative flood-heights in Chapter I, the latter was 
reduced to that of 1858, and the estimates were thus made to give, cor- 
rectly, the contents of a levee of proper height, situated upon the pres- 
ent site. 

The form of cross-section a<lopted has been for levees of ten feet in 
height and under, the crown equal to the height, with slopes of 3 to 1 
and 2 to 1. For heights greater than ten feet the crown has been taken 
at ten feet, with slopes of 3 to 1 ou both sides. The computations are 
for finished embankments, with no allowance for settling. 

We have not deducted the contents of existing levees from these esti- 
mates, partly because it is not known how far they can be utilized in the 
new embankments, and partly because a more retired locatioa, although 
l)robably shortening the line, will necessarily increase its height, and 
thus call for increased cubical contents. 

In fact it should be distinctly understood that until extended surveys 
have been made no really satisfactory estimates of quantities are possi- 
ble. The following are offered only as approximations, designed to fix 
some limits for the probable cost. It will be noticed that no items are 
inserted for extending the system to the valleys of the tributary streams, 
{except incidentally, the south bank of Arkansas Biver,) for local front 
levees, for annual repairs, and for inspecting and guarding the system. 

The estimated cost per yard given below is believed to be sufflcieut to 
build the levees by employing such mechanical appliances and manual 
labor as have heretofore been in general use. There is, however, every 
reason to believe that, with the adoption of a permanent system, such 
as we have recommended, the certainty which will attend the locations 
and payments, and the more thorough outfit which will be warranted 
by large contracts, will enable superior methods of construction to be 
adopted, and thus will cheapen the price. 

Estimates for pcrntanenf system. 
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The levees contemplated iu tUese estimates are large, much larger 
than residents of the alluvial lands in general anticipate ; hut, in the 
language of General Humphrey's report of 1866, they " would not, when 
greatest, exceed in magnitude those on the right braneh of the Ehiue 
below Aruheim, which protect the most fertile part of Holland. These 
levees are exposed at high water to as strong a current as that of the 
Mississippi in flood, and also to the destructive effects of ice. But the 
occurrence of crevasses, such as take place with eveiy great flood of the 
Mississippi, are there unknown. Should they happen, the ruin of a large 
part of the most productive portion of Holland wonld follow, as exten- 
sive tracts protected by the levees are lower than the surface of the sea, 
and their reclamation from overflow could ouly be etttected by a drain- 
age similar to that which has been applied to the lake of Harlem. The 
supervision, watching, and repair of these levees is costly, but effecti\'e 
and remunerative. The levees of the Mississippi, as now existing, are 
trifling compared to the interests they protect, and to the levees of the 
delta rivers of Europe — the Po, the Whine, and the Vistula." 

With a view to giving exact information as to the extent of the inter- 
ests dependent upon the levee system at the present day, the commis- 
sion has had prepared, by Mr. A. D. Banks, a summary statement of the 
areas of lands situated in the region in question, and under cultivation 
since 18iO, with the corresponding crops. This paper is appended, 
marked 0. It shows that vast interests are already at stake; but with 
a perfected system the figures will be largely increased. It is estimated 
that " the total area of the bottom-lands is about 32,000 square miles, 
of which a mere narrow strip along the main stream and its principal 
tributaries and bayous has been heretofore open to cultivation. Pro- 
tected against the river and properly drained this would render availa- 
ble at least 2,500,000 acres of sugar-land, or more than double the 
amount heretofore planted ; about 7,000,000 acres of the best cotton- 
land in the world, capable of yielding a bale to the acre ; and not less 
than 1,000,000 acres of corn-land of unsurpassed and inexhaustible fer- 
tility." 

PLAK REOOMMESDBD. 

In fine, then, in accordance with the terms of the law constituting this 
commission, we submit the following plan for protecting the alluvial 
region of the Mississippi River against overflow, premising that, in our 
judgment, no practical aid can be derived from any diversion of tribu- 
taries, or making, of artificial reservoirs ; that cut-offs are very per- 
nicious ; and that aitiflcial outlets, although correct in theory, find no 
useful application to the Mississippi, 

The plan to consist, first, in keeping open the Atchafalaya and the 
La Fourehe, and, if borings shall show it to be safe, in re-opening the 
Plaquemine ; second, in a general levee system extending from the head 
of the alluvial region to the Gulf, including the valleys of the tributary 
streams. The requisite laws to be enacted by the several riparian 
States to give the right of way ; to confer the authority to make borrow- 
pita and bench-marks; to secure the levee from injury from cattle and 
hogs running at lai'ge, and to order out iu times of danger, under suit- 
able penalties for non-compliance, the population residing within a rea- 
sonable distance from the levees. The main lines of levee to be of 
sufficient height (as already computed) to restrain the floods, and of the 
requisite cross-aeotion to resist the action of the water. Where reason- 
able security against caving requires large areas of front lands to be 
thrown out, protection against oi"dinary high waters is to be given by 
low front levees, closely following the beruls. Suitable sluices and 
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gates, in siicii cases, to be provided in the frout and main levee for tlie 
rain-water drainage. 

The essential conditions wliieli must be considered in devising any 
proper system of livee adiniuiatration for our great alluvial valley are 
the following : The eountiy is divided into six natural drainage-districts : 
the Saint Francis bottom-lauds, comprisiug the west bank of the river 
&om Cape Girardean to Helena; the Whit-e Eiver bottom-lands, lying 
between Helena and the mouth of the Arliansas ; the Tensas bottom- 
lands, extending from the Arkansas to EedKiver; the Yazoo bottom- 
lands, lying between the bluffs below Memphis and Vicksburgh on the 
east bank ; Louisiana, below Red River, on the west bault ; and Louisi- 
ana, below Baton Rouge, on the east bank. 

Each of these districts, so far as the problem of protection is con- 
cerned, is a unit, and should have a responsible chief engineer, clothed 
with ample powers. He should be provided with necessary funds regu- 
larly supplied ; be protected by careful legislation granting the right of 
■way foe the levees, and the necessary borrow-pits, with full immunity 
against local injunctions and other interference; in times of flood he 
should have the power, under prompt, adequate penalties, in case of re- 
fusal, to compel the personal attendance and assistance upon the levees 
of every able-bodied man resident within a reasonable distance of the 
same, whether such services are needed for guard duty or for repairs ; 
and in turbulent districts he might even require an organized police, 
independent of the local authorities. 

Although each drainage district would thus be under the full control 
of its chief for all internal matters, certain general relations, which 
cannot be ignored, exist between them all, and require mutual respon- 
sibility ; such as the location of the levees on the opposite banks in such 
a manner as to avoid any local engorgement in floods ; co-operation in 
collecting data, and establishing similar heights of levees in the same 
vicinity, &c. To secure these ends, a general board of commis- 
sioners, composed of a president and the several district chiefs, should 
have a permanent orgauizatiou and stated times of meeting. This board 
should report to and submit its acts to the decision of the supreme 
authority from which it derives its legal existence, and to which all 
appeals against the acts of its individual members should be referred. 

Without some such strong and simple organization, it is the deliber- 
ate opinion of this commission that the alluvial region can never be 
securely protected against overflow. 

How this organization shall be constituted, whether by the General 
Government or by a mutual compact entered into by the several riparian 
States, and how its works shaU be executed, whether by day-labpr or by 
contract, or through the agency of a company, are matters distinct from 
the engineering problem, for the solation of which this commission is 
instructed to submit a plan. They fall within the especial province of 
legislative action. 

To supply the data to carry this plan of protection into effect, the 
commissioners recommend that an elaborate survey, as above indicated, 
be made so soon as possible by the General Government. 

Pending its completion, any funds that may become available for con- 
structing levees should be applied to repairing such breaks in the exist- 
ing system as espose large areas to overflow, due regard being had to 
avoid danger from caring. 

It mnst, however, be distinctly understood that all existing levees 
upon the Mississippi are graded entirely too low, and that they are cer- 
tain to be overflowed in any great flood, unless relieved by crevasses. 
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Whether the funds uecesaary to carry this system into operation shall 
be loaned or appropriated by the General Government, or be raised by 
general taxation in the States interested, or be supplied by the owners 
of the lands to be reclaimed, does not properly come within the province 
of this commission to recommend. We are, however, satisfied that in 
the present impoverished condition of the country, bnt little can be done, 
either by the States or by the landed proprietors, unaided by the Gene- 
ral Government, 
Yery respectfully submitted. 

G. K. WAEREN, 
Mai. Mng., Bvt. Mai. Gen. V. S. A., President of Uommission; 
HEBEY L. ABBOT, 
Major of Engineers, Brevet Brig. General TJ. 8. Army; 
W. H. H. BBNYAUBD, 
Capt. of Engineers, Brevet Major U. 8. Army; 
JACKSOK E. SICKELS, 



CnAKLES M. h'AU^'TLEROY, 

Secretary. 



. O. H]eBEET, 

Gommissioners. 



CHAPTER I. 

Ai^TALYSIS OF MlSSISSirPI FLOODS SUBSEQUENT TO THAT 
OE 1858. 

Henry L. Abbot. 

■FJood of lSm~ 

The object of this chapter is to determine what may safely be adopted 
as the standard flood-volume ^10 devising plans for protecting' the alluvial 
region against overflow, and to deduce therefrom the proper heights for 
the levees. 

DATA AVAILABLE. 

The investigations aud surveys conducted by General (then Captain) 
A. A. Humphreys, between the years 1S50 and 1861, and fully elab- 
orated in the report upon the physies and hydraulics of the Mississippi, 
(which constitutes professional paper No. 13 of the Corps of Engineers,) 
resulted in a definite solution of this problem. In that report the whole 
subject is thoroughly discussed, and the dimensions of the levees in all 
partsof the region are computed in detail from the data obtained by actual 
measurement in the flood of 1858. That flood_was adopted as the stand- 
ard, becanae a close comparative analysis of all other lecoi i" oth, 
including that of 1859, proved that in no other would themti dis- 

charge have been in excess of what would then have oceuireiL had the 
levees been able to restrain the river to its bed. Hence at the date of 
that report (1861) the probable difBculty and coat of a peifected system 
■which should give to the plantations upon the banks of the Mississippi 
H. Es. 127 3 
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the same security that is enjoyed by the flelds of Holland was estab- 
lished. The only point left for further investigatioji was whether the 
flood of 185S had been correctly assumed as a standard, a point which 
time alone could certainly determine. 

Since 1859 there have been bnt four great flood-years, 1863, 1865, 1867. 
and 1874, the others belonging to the class of ordinary high waters, in 
which the projected levees would have largely exceeded the require- 
ments of the maximum volume. To decide, therefore, at the present 
time upon the proper dimensions of levees for the Mississippi, we have 
only to compare carefully those four great floods with that of 1858 to 
ascertaia whether or not the water-marks and recorded facts indicate a 
maximum discharge at the head of the alluvial region, or just below the 
mouths of any of the lower tributaries, iu excess of that which would 
have occurred in 1858 had all the water been confined to the channel 
from Cape Girardeau to the Gulf. If this question be decided in the 
negative the flood of 1858 remains a safe standard; if iu the affirmative, 
the estimates in the physics and hydraulics of the Mississippi must be 
modified to allow for tlie increased volnuie to be apprehended. 

The first point, tbeu, for attention Is the extent of the information 
which has been preserved respecting the four great floods in question. 

When acting as assistant to General Humphreys upon the examiua- 
tiou of the levees in the winter of 1865-'C6 I made every effort to collect 
facts respecting the floods of 1862 and 1865. SufBcient high-water 
marks were found to iiiilicate, with a good deal of precision, the level 
attained by each of those floods ascompared with that of 1858 through- 
out the alluvial region. Thi-ongh the kindness of Mr. Augustus V. Tay- 
lor, at Cairo, and of Mr. G. W. E. Bailey, at New Orleans, daily records 
of the stand of the river at those points in 1865 were received. Some 
meager information respecting the condition of the different tributaries 
during the two floods was also secured ; but the war had distractal 
attention from river phenomena, and the lapse of time had rendered it 
impossible to collect as full data as could be desired, especially for the 
flood of 1862. 

Before the flood of 1867 had subsided instructions were issued from 
the headquarters of the Corps of Engineers to Brevet Brigadier-General 
McAlester, at New Orleans, to Brevet Colonel Merrill, at Saint Louis, 
to Brevet Major Burroughs, at Ka-shyille, and to Mr. W. Milnor Eoberts, 
superintending engineer of Ohio River improvements, to collect all pos- 
sible data respecting the overflow. Cireolar- letters were accordingly at 
once addressed to the different civil and military authorities, requesting 
facts. Many valuable letters were received in reply, and upon this 
material and a few other data received from Mr. S. Staats Taylor, at 
Cairo, and from Colonel Merrill, at Saint Louis, the 'following analysis 
of this flood is based : 

Por the flood of 1874, excellent records have been available. In accord- 
ance with the resolution of Congress, approved February 21, 1871, nine- 
teen permanent water-gauges have been established, under the direction 
of the Chief of Engineers, upon the Mississippi Kiver and its principal 
tributaries ; the object being to secure such records as dunng high 
water shall be useful for the solution of the levee problem, and in ordi- 
nary and low stages shall benefit the steamboat interest. The work 
has been in charge of Major Merrill, Corps of Engineers, and the results 
are of great value, particularly as care has been observed to connect 
the new with the old bench-marks, and thus to secure exact compari- 
sons with former floods. The widely extended system of meteorologi- 
cal observations, supplemented by river-records, taken under the direc- 
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tion of the Chief Signal-OfBcer of the Army, lias also been of much 
Et^sistaDce. Daily gauge-records at Eock Island, Hi., and Saint Panl, 
Minn., have been received from Colonel Macomb and Major Farquhar^ 
Corps of Engineers, respectively. From Major Benyaurd, of the same 
corps, I have received full information respecting the freshets in Yazoo 
and Washita Eivers, and a very complete collection of newspaper ex- 
tracts and personal notes respecting that great flood. Newspaper 
extracts of value have also been received from General M, Jeff. Thomp- 
son, of Louisiana, who also supplied me with an offtcial list of the 
crevasses in iouisiana, with information respecting the height attained 
by the floods at various points. From Mr. William H. Bell, city sur- 
veyor, records showing the daily level of Lakes Pontchartiain and 
Borgne, and of the Mississippi Kiver at New Orleans, have been 
received, with other valuable diagrams and data. 

Information bearing upon the discussion has also been freely extracted 
from the reports of the other members of this commission, which con- 
stitute the remaining chapters of this report. 

In order to convey a clear idea of the daily condition of the Lower 
Mississippi in these several floods, I have prepared accompanying Plate 
I, upon the same scale as that adopted in the report npon the physics 
and hydraulics of the Mississippi for illnstrating the floods there dis- 
cussed. The daily gauge records, and the notes respecting the several 
tributary streams, are also appended for future reference, marked D and 
E. Copies of the precipitation charts of the Signal Service Fnited 
States Army for February, March, April, and May, 1874, are also added. 

Before proceeding to the detailed discussion of the four floods, the 
following table is presented to exhibit their relative high-water marks, 
as compared with the floods of 1838 and 1859. It is properly a contin- 
uation of the flood-table on page 170, Physics and Hydraulics of the 
Mississippi. The sign + denotes that the flood in question exceeded 
the height attained in 1858; anti the sign — that it fell short of that 
height. The numbers following the signs denote the difference in height 
of the two floods, expressed in feet. In comparing the high-water lev- 
els in these different floods, the fact must be borne in mind that five cut- 
offe have occurred during the period, viz, the American Bend cut-off, on 
April 15, 1858 J the Napoleon cut-off, on April 11, 1863; the Terrapin 
Neck cut-off', early in March, 1866; the Davis cut-off at Palmyra Bend, 
on February 10, 1867, and the Council Bend cut-off, on May 10, 1874. 
Also, that Bayou Plaquemine was closed in 1865, thus adding about 6 
inches t-o the normal flood-height at New Orleans. 
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In this comiectioii, the attention of levee-engineers shonld be ioviteil 
to the unfortunate fact that the local high-water marks of tlie flood of 
1858 are rapidly disappearing. The highest water-level of that flood 
constituted the datum-plane to which all the computations for heights 
of projected levees were referredin the Mississippi survey of 1850-'61; 
and it is, therefore, a matter of primary importance thatthe actual local 
high-water level of that year shall be carefully preserved by permanent 
benches. To aid in approximately re-determining the marks when lost, 
as well as to compare the more recent floods with each other, the follow- 
ing table has been prepared for points where the marks of 1858 have 
disappeared. The arrangement is the same as tlie last, to which it is 
supplementary, the only diiference being that for each locality, the let- 
ters B. M. lu^cate the flood whose high- water plane has been selected 
for comparison with the rest. It is greatly to be regretted that the loss 
of the flood-mark of 1S58 prevents a consolidation of these two tables. 

Indeed, as a preliminary to the systematic construction of levees 
throughout the alluvial region, a careful survey, including accurate lines 
of levels on both banks, frequently connected with each other, should 
be extended from the forts to Cape Girardeau, and permanent iron or 
stone benches should be established at short intervals, protected against 
injury by stringent legislation. As the survey advanced, every authen- 
tic high-water mark, and aU exact data as to the rate of caving in the 
bends, ■would, of course, be noted and recorded for permanent reference 
hereafter. With such a survey as a basis, and with numerous water- 
gauges placed in connection with it, and observed dally, the work of 
properly constructing a grand system of levees might be undertalcen 
with confidence. Without it, everything must be uncertain ; some 
levees will be built too high, and others too low, in spite of the best 
efforts of the superintending engineer. Flood-levels are too varying and 
uncertain to serve as a proper datum for works of construction of this 
magnitude. 
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FLOOD OF 187i. 



As the records of this flood are more complete than of either of the 
others, it will he considered first. 

Tlie appended copies of the War DeparfcmeDt monthly preeipitation- 
charts for Febrrary, March, April, and May, reveal at aglanee themeteor- 
ological conditions which caused the flood. In Pebruary, the rain-fall 
thronghoat tbe alluvial region was not unusual, and, as appears from 
Plate I, the river was generally about at mid-stage. In March, heavy 
rains prevailed tliroughout the lowlands below Cairo, thus filling the 
swamps and swamp-rivers, and rapidly raising the Mississippi itself. 
In April, these rains became excessive, and extended eastward over the 
valley of the Tennessee and Onmberland Rivers. The character of 
this deluge is well shown by the following tables, which fully account for 
the general overflow, and confirm the opinion, derived from the study 
of former floods, that the greatest inundations of the Lower Missis- 
sippi are caused by precipitation near the parent stream, and not among 
the distant mountains. The May map sufficiently explains the early 
subsidence of the river by showing that an unusual drought prevailed 
throughout the submerged district ; thus permitting the rapid emptying 
of the swamps and consequent drainage of the cultivated lands. 

The following monthly rain-records were furnished by the Signal- 
Service. The average precipitation at the same localities is quoted, for 
comparison, from the Physics and Hydraulics of the Mississippi : 
A):<'rage preciiiitaHon. 
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Bahi-fall in inekes, Lawer MUsmippi Valley. 
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Tlie following data respecting the downfall at Batoa Eonge were 
communicated by Mr, Widler, who lias done so much by liis carefnl 
records to preserve the history of important meteorological and river 
facta: The total rain-fall in March, 1874, was 7.2 inches, and in April, 
18.1 inches. During the night of the 15th and morning of the 16th of 
April, 7.9 inches fell. During the four and one-half days from April 
15th to April 19th, the unprecedented amount of lo.i inches fell j dur- 
ing the twenty-eight days from March 33d to April 19th, this quantity 
was 22.5 inches. 

The following faots and tables convey correct iufotmation respecting 
the crevasses which were open in this great flood. They are derived 
from the reports of Coinmiseioneis Sickels, Benyaord, and Hubert, 
which constitute the remaining chapters of this report. 

In Missouri and Arkansas these breaks were so numerous that it is 
unnecessary to recapitulate them lu detail here. Suffice it to say that, 
between Commerce, Mo., and New Madrid, there were 23.9 miles of 
crevasses and breaks ; thence to Helena there were 68.3 miles ; thence 
to Great Cypress Bayon, lielow Napoleon, there were 20.6 miles ; and 
thence to the Louisiana line there were 23.9 miles. 

The following tables exhibit the crevasses in the States of Mississippi 
and Louisiana in detail : 

Yasoo hottom ci'ecasees— _floo(J 0/ 1374. 
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Zoiiisiatia crecasnee—fiood of 1874. 
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The condition of the greit iiortlieio tllbut^^les next claims attention, 
The Upper Mississippi and Misfioun were both low, as is sufficiently 
shown by the gaufi'e record at Siint Lonis where the water remained, 
with slight oseillatiooa iboat 2o feet below the high-water level of 
1S44, In other words, the river at Saint Loais only attained a medium 
stage during the flood of 1874. 

In the Ohio Eiver, above Louisville, there were several successive 
rises, but nothing like a flood. At Cincinnati there were four prinoi- 
])al rises, cnlminating, on January 11, at 14,6 feet ; on T'ebrnary 26, at 
18.3 feet ; on April 13, at 18.6 feet ; and on May 1, at 16.5 feet below 
the great flood of 1833. These were all of short duration, and the river 
rapidly subsided between tbem. At the head of the falls at Louisville, 
the gange averaged about 10 feet during March, and 12 feet during 
April, 19 feet being the maximum reading. The great flood of 1S32 read 
40.76 feet on this gange. At Paducah, however, the contributions of the 
Tennessee, the Cumberland, and the other lower tributaries, produced 
a. considerable freshet, which culminated on April 25-2G at a point only 
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6.1 feet below the great flood of 181)7. A previous rise had reached a 
level less by 4 feet ou March 10, aud the river had then subsided 15 feet. 

The flood iu the Tennessee Eiver was excessive. At Florence it was 
divided into two rises, with a fall of 12 feet between them, the first 
culminating, on March 24, at 13.7 feet, and the second, on April 17j atS.l 
feet below the great flood of 1887. A,6-feet rise also occurred in the 
first weet in March. By the middle of May the water had subsided 20 
feet. 

A great freshet also occurred in the Cumberland Eiver; the highest 
point (estimated at 50 feet above low -water mark) was attained at Nash- 
ville, on April 17, a point 11.7 feet lower having been reached on March 
35, with a fall of 36.9 feet between them. An earlier rise had culmi- 
nated on Februarj- 24, only 1.4 feet below that in March. 

The Cairo gauge-curve (see Plate I) shows to the eye the aggregate 
effect of these freshets at the eiitraneo to the low country. This city is 
a particularly important locality in all floods, being situated so near the 
head of the alluvial region, that, when the source of supply is known, 
a relative estimate of the maximum discharge into that district may be 
formed from a judicious study of the gauge indications there ; but, iu 
this connection, it is well to call attention to the following facts, which 
were fally established by repeated observations upon the Mississippi, 
and which, paradoxical as some of them may appear, are in perfect 
accordance with the laws governing flowing water. (See page 334, 
Physics and Hydraulics of the Mississippi.) 

1. Por any given level there is much more water passing when the 
river is rising than when it is falling. 

3. At any given gauge-reading there is nsually more water passing 
in a long and rapid than in a short and slow rise, but this is not always 
the case, the discharge being governed by the relative stage of the 
water in the channel above and below. 

3. The maximum discharge, iu any normal rise, occurs when the 
has reached a point a few inches below the highest point attained. 

4. If, when a freshet has culminated, and the water either comes to a 
stand or begins to fall, a second rise occurs, it will cause the surface to 
rise considerably higher than would have been the case had the same 
volume passed without a previous diminution of supply. Por instance, 
in the flood of 1851 the Mississippi, at Eed River Landing, attained a 
certain stage, with a measured discharge of 1,200,000 cubic feet per 
second. It had ceased to rise and was just ready to begin to fall, with 
a discharge reduced to 1,160,000 feet, when the volume again increased 
to 1,200,000 cubic feet, raising the water-level to a point two feet higher 
tkmt iefore. This was no isolated case, but was in strict accordance 
with general river-laws, as is fully explained on page 363, Physics and 
Hydraulics of the Mississippi. 

It is therefore carefully to be borne iu mind that the maximum dis- 
charges of two floods are by no means necessarily proportional to the 
relative water-levels attained iu them. Under some circumstances the 
lesser discharge may cause the higher water-mark. These principles 
being understood, the facts connected with the flood of 1S74 at Cairo 
will be considered. 

A glance at Plate I makes it apparent that, neither iu maximum vol- 
ume nor in duration, was this flood comparable with that of 1858. It 
consisted of two rises — one culminating on March 11, and ttte other on 
April 26, with a fall of 10.7 feet between them. The first rise shows by 
its broken crest that its greatast height, 6.1 feet below high water of 
1858, exceeded by several inches that due to the same volume had it 
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been delivered without » check in the supply. The second swell rosG 
uDiformly, 14 feet in 18 days, to the highest points attained, (2.7 feet be- 
low high-water of 1858.) After remaining within 3 feet of this level for 
20 daya, the river declined very rapidly to a low stage. 

Comparing these facts with those noted in 1858 — when the daily 
discharge was accurately measured — and remembering that the Upper 
Mississippi being low in 187i, no water worth considering could have 
entered the Saint Francis bottom-lands between Cape Girardeau and 
Cairo, we are able to decide with tolerable precision that the maximum 
volume discharged into the head of the alluvial region, in the latter 
overflow, was about 1,225,000 cubic feet per second, as compared with 
1,475,000 cubic feet in 1858— difference, say, 250,000 cubic feet 

Clearly, then, a judicious levee system, based on the flood of 1858, 
would hardly have been tested in 1874 at any point above the mouth of 
the flrst tributary below the Ohio. This tributary is the Saint Francis 
Eiver, entering ten miles above Helena. TJufortnnately, in 1S74 the 
conditions determiniug the high-water mark at this locality were not a 
little intricate. 

First of all, the cut-off at CouucU Bend, situated a few miles above, 
must be considered. It occurred on May 10, 1874. On May 19, Mr. J. B. 
Miles, gauge- observer at Helena, under instructions from Colonel Mer- 
rill, proceeded up the river to learn the facts concerning it. He reports 
as follows : It began to make at 10 a. m,, and in a few hours the entire 
river passed through the new channel, the current round the bend almost 
ceasing. At Dr. Peters's plantation, just below the cut-off, the river rose 
6 inches, and then began to fall, as it also did at Helena on the morning 
of May 11. At Commerce, one mile above the cut off, the people re- 
ported that the river fell 24 inches in twenty-four hours. A few miles 
higher, a .fall of 15 inches on 5fay 11 was reported. At twenty-five 
miles above the cut-ofl this fall was 8 inches, and at President's Island, 
nine miles below Memphis, 4 inches. The river was about at a stand 
when the cut oft' occurred, and the shortening did not exceed twelve 
miles. 

The normal effect of a cut-off has been well established to be the fol- 
lowing: The water-level is raised just below it by an amount equal to 
half the fall of the river, in a straight portion equal in length to the 
shortening of the channel, and is lowered just above it by an equal 
amount, pins the fall required to overcome the resistance due to the 
curvature of the bend. The following computation is based on data 
furnished in the Physics and Hydraulics of the Mississippi. 

The fall per mile in a straight portion of the river between Memphis 
and Helena was, in this flood, 0.24 foot, which, in twelve miles, amounts 
to 2,88 feet. For the resistance due to the curvature, we have : 
^sin'fl 36x3.0 ^_ ^ 

Heuce the lowering above the cot-off should equal, '-- -f O.S — 2.24 
feet or 27 inches. 
Aod the raisiug below should equal -^ = 1.44 feet or 17 inches. 

The former accords well with the reported fall, viz, 34 inches, but the 
latter indicates a discrepancy of 17 — 6 = 11 inches, for which an ex- 
planation should be sought. It will be tound in the following facts. 

Although thelevees along the SaintFrancis front were in a worse con- 
dition in 1874 than in 1858, the crest of the wave sweeping past Cairo 



»Goo^lc 



44 ALLDVIAL BASIN OF THE MIKSISSlrPl RIVER. 

was 80 much lower that it lost far less into the swamps. But the extraor- 
diDary raiu-faJl during March and April, amonnting at Memphis to 16.77 
inches, or more than double the usual quantity, had already filled tbemj 
and the volnmo returned through the Saint Francis Itiver and over 
the banks in the vicinity is reiJorted as immense. The levees below at 
first resisted better than usual, and, until the morning of May 10, no 
crevasses had occurred within 25 miles of Heleua. On this day, how- 
ever, nine broke iuto the Yazoo bottom, and, two days later, another on 
the right bank, near Fort Penny, opposite Friar's Point. The effect of 
these breaks was not only to check the rise due to the cnt-off at and be- 
low its site, but even to produce a sadden and anomalous fall in the 
river, which, at Friar's Point, amounted to ten inches. It is more than 
probable from the coincidence indat^ that the incipient rise occasioned 
by the cut-oft' was an important cause of the general and sudden de- 
strnction of the levees ; but it should be noted that two of the breaks had 
already occurred a few hours before. 

What, then, mnst be decided respecting the relative high-water dis- 
charges in 1858 and 1874, at Helena ? The latter fiood actually rose 1.2 
feet higher, but it is certain that the normal discharge was much less. 
lu 185S the Yazoo Pass and other immense crevasses in tlie vicinity 
were open when the great rise occurred, and accurate measurement 
established tliat, in consequence of the increased local slope due to these 
outlets, the volume actually passing Helena failed to attain its normal 
height by 3,2 feet. The statement of Mr. Miles — confirmed by the gange- 
records at Memphis and Helena — that the river was about at a stand on 
May 10, when the cut-off and crevasses occurred, would indicate that 
the high-water mark of 1874 was not sensibly affected thereby. But 
the gauge-record at Helena shows that the river nearly came to a stand 
after the real crest of the flood-wave passed, and again began to rise 
rapidly a few days later, as the discharge poured from the swamps. 
Judging by the measured effect of the similar occurrence at Ked Eiver 
Landing in 1851, already mentioned, this would indicate that the actual 
height attained was not less than a conple of feet in excess of that due 
to the discharge. Hence, all the facts lead to the belief tliat the actual 
maximum discharge in the two years was 1,334,000 cubic feet per second 
for 1S5S, and say 1,160,000 cubic feet for 1874 ; difference, 174,000 cubic 
feet. 

This result implies that the mingled rain and returning Mississippi 
water received from the Saint Francis bottom4ands just above Helena, 
at the date of high water there, more nearly than usual equaled the loss 
from ererassee and channel-filling experienced by the crest of the wave 
after passing Cairo; and hence, that these swamps hardly served as a 
reservoir during the flood, but simply delayed the date of high water at 
Helena about two weeks. This is perfectly consistent with all the 
recorded facts: that the crevasse loss was small; that the rise at Cairo 
was unusually prolonged; that the swamps were so full of rain-water 
as alone to raise the Saint Francis over its banks; and lastly, that the 
volume poured into the Mississippi at high water was enormous. The 
rain-water alone, thus contributed to the Hood, may safely be estimated 
at 60,000 cubic feet, or doable that received in 1858. 

If the river had been confined to its bed by levees, the masim\im dis- 
charge would have been much more reduced by channel-filling, between 
Cairo and Helena, than was actually the case ; and the anomalous rise 
from the interference with normal changes of slope at Helena would 
not have occurred. Levees constructed to restrain the flood of 1858 
must, then, have been largely in excess of the requirements in 1874, at 
least as far down as the mouth of the Arkansas. 
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Below Helena the occurrence of so many cut-offs between 1S53 and 
1874, and the laet of exact (lata respecting the discharge of the numer- 
oas and immonse crevasses in the latter year, render any close analysis 
of the actual high-water marks too much a matter of speculation to 
merit confidence. Portnnately, however, the condition of the several 
tribntaries is known from daily gauge-records, kept ahove the influence 
of back-water from the Mississippi : and it is therefore quite possible to 
submit the flood to a discussion which will reveal what its maximnni 
discharge would have been, as compared with that of 1858, had no 
crevasses occurred in either year; and hence what would have been the 
relative strain upon a perfected levee system, based upon the flood of 
1858 as a standard, Neglecting, then, for the present, the aetnal over- 
flow, the conditions which would have presented themselves if the river 
had been confined to its bed in 1874 will be considered. 

The floods of 185S and 1874 were of essentially different character, 
both in respect to origin and local results. In 1858 an immense wave 
entered the head of the alluvial region, but received on its passage only 
small contributions from the lower tributaries. It deeply flooded the 
Yazoo bottom -lands, but comparatively spared the Tensas and Atohafal- 
aya basins. In 1874 the volume entering the low lauds was greatly 
smaller,; but on its passage it was largely re-enforced by freshets from 
all of the lower tributaries. Moreover, it spared the Yazoo district, and 
worked ruin in the Tensas and Atchafalaya regions. Each flood was a 
good standard of a distinctive class of overflows, and levees sufficient 
to restrain both would afford all reasonable protection to the country. 

The gauge records show that, in 1874, the date of maximum discharge 
with perfected levees would have fallen between April 20 and May 10 ; 
and that the wave from the Ohio would probably have encountered the 
luaximnm contributions of the year from most of the lower ti'ibutaries. 
In other words, there would have been an unusual and most dangerons 
coincidence in floods throughout the entire alluvial region. The first 
step is to decide what these several contributions would have been &om 
the daily gauge-records and notes contained in the appendices, and from 
the known capacity of the rivers, as set forth in the Physics and Hy- 
draulics of the Mississippi. 

There was no great flood — properly speaking — in the Arkansas in 
1874. The highest rise of the season occurred at Little Eock on April 
25, being then rex>orted as 8 feet below the high-water level of 1857, 
which, itself, was considerably below that in the latter part of March, 
1858, when the river stood 5 feet below its highest recorded stand, (1833,) 
3 feet below the great flood-mark of 1844, and 1 foot above that of 1867. 
In White Elver there was a destructive overflow. The stream rose 
rapidly at Jacksonport in the latter part of February, and remained 
fluctuating at a high stage until, on April 23, it culminated 1.7S feet 
below high water of 18(i7. It then fell slowly to low-water mark. The 
flood of 1858 in this river was probably at least equal to that of 1874 ; 
as it attained at Des Are, on April 10, a point only 1 foot below the 
great inundation of 1844. The want of exact comparative marks, how- 
ever, is much to be regretted. 

Now, the combined flood-discharge of these two rivers in 1858 was 
actually measured, and found to be 100,000 cubic feet per second. In 
1874 the above facts show that it must have been decidedly less, and its 
contributions to the supposed flood- wave, with levees perfected, will ac- 
cordingly be assumed at 130,000 cubic feet per second. 

The Yazoo Eiver is next to be considered. Fortunately, Major Beu- 
yaurd succeeded in collecting valuable and acciirate information respect- 
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ing it, which is given in full in Appendix A. There was a great freshet 
in 1874, the largest on record, dae to rain-water alone. It calminated 
at Greenwood on April 22, at 0.2 feet above the high- water mark of 1867, 
when the Yazoo Pass was open, and tlie Mississippi was contributing a 
large volume to the discharge. 

The following considerations lead to an approximate estimate of the 
masimura rain-water contribations of this ti'ibatary in 1874; 

Au inspection of plate 1 wDl show that while the Mississippi remained 
after March 20 sensibly at a stand at Lake Providence, it rose gradually 
at Vicksburg 3 feet, cnlmlnating on May 1-5. It then began slowly to 
fall, and had declined over a foot before May 21, when the Mississippi 
gauges above began to indicate a marked redaction of discharge in the 
channel. Bnt the crevasse-water, flowing through the swamps to the 
Yazoo Eiver, steadily increased in volume during this period, both from 
the formation of new and the enlarging of old breaks, (see list of 
crevasses.) Evidently, then, the increase of Yazoo rain-water discharge, 
during tlie freshet of that river, must have raised the Mississippi in full 
flood at Vicksburg 1.5 feet, which would .indicate its volume as about 
60,000 cubic feet, or, adding the usual rain-water drainage, say 90,000 
cubic feet, per secoud, of rain-water, quite independent of any returning 
crevasse- water, at the top of the Yazoo freshet. What the crerasse- 
water was, may be thus interred. The combined rain and crevasse 
discharge from the Yazoo, which raised the Mississippi, at Vicksburg, 
3 feet during the last three weeks of April, must, at its maximum, have 
equaled 110,000 cubic feet per second. Hence 110,000 — 90,000 = 
20,000 cubic feet per second, came from the crevasses on May 1, and this 
volume increased gradually for many days thereafter, 

These figures, although to a certain extent speculative, accord per- 
fectly with the following facts, and therefore merit confldeuce : In 1858 
the contribution of the Yazoo Biver at the top of the Mississippi flood 
was accurately measured, and it proved to he 129,000 cubic feet per sec- 
ond, of which only 30,000 cubic fe^t was raiu-water. The maximum 
rain-water discharge of the Yazoo Elver iu its great April rise of 1858 
was measured, and was 70,000 cubic feet. The rain-fall at Vicksburg in 
1874 was, iu March, 9.86 inches ; and in April 22.24 inches — amply suf- 
ficient to account for so enormous a rain-water discharge from the Yazoo, 
which more than once before has, unsuspected, worked ruin upon the 
country below. 

We must, then, admit that the crest of the flood-wave, with perfected 
levees, would have received 90,000 cubic feet per second from this trib- 
utaiy. 

The Eed Eiver next claims attention. The daily gauge-records at 
Shreveport, A lexandria, Camden, and Trinity, in Appendix E, supply 
exact information, and prove that this tributary played a chief part in 
the flood in Lower Louisiana. 

At Shreveport, the river began rising in January, attained a high 
stage in the latter part of March, culminated on April 29 to May 1, at 
a level only 2,8 feet below high-water mark, (flood of 1849,} and then 
soon declined. 

At Alexandria the river rose steadily 33.4 feet between February 1 
and April 4, thus attaining a very high stage, which continued, with 
slight oscillations, until May 12, when the water rapidly subsided. 
The highest stand was on May 8-10, but it did not vary more than 2 
feet from this level for fifty days. The highest mark was 1.0 feet be- 
low that iu 1866 ; but, unfortunately, the relative stand, as compared 
with the great floods of 1849, 1851, and 1858, is not reported. 
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In the Washita, the greatest flood on record occurred. The river at 
Camden was very high during the whole of March, and reached its 
highest poiiit 0!i April 19, after which it rapidly subsided. 

These facts show that there was a coincidence in the floods, although 
probalily not in the maximum discharges, of the Eed and Washita Riv- 
ers in 1874, and that their united contribution to the great flood-wave 
from the Ohio would have been very formidable had the levees been 
perfected. The data at hand do not justify a direct estimate of this 
volume in cubic feet, but the following known facts give an approxima- 
tion. In 1851, the united maximum discharge of these rivers and their 
tributaries, accurately measured, was 220,000 cubic feet per second, and 
in 1858 it was 180,000 cubic feet per second, no crevasse-water in either 
case being included. These floods were the second and third, in height, 
on record ; and the fact that Iq 187i the Eed Eiver plantations above 
the influence of the Mississippi were not much damaged, does not indi- 
cate that the maximum discharge, even allowing for a greater volume 
from the Washita, exceeded, if indeed it equaled, the smaller of the 
two. However, to avoid uuderratiog the difficulties to be overcome, it 
wilt be assumed as equal ; that is, as 180,000 cubic feet per secoud, 

Respecting the outlet bayous the following facts have been collected : 
An oflicial report of a commission of engineers to the governor of 
Iiouisiana, in 1S72, states that no material difference, either in depth or 
width, has occurred in the Atchafalaya in the past 33 years. This re- 
sult was reached by a comparison of actual surveys, which, repeated by 
the commission in 1873, led to the same eonclnsion, except that a very 
gradual abrasiou of the channel and bank near the upper mouth was 
noted. These measurements, conflrming the results obtained in 1851 
and 1859 by the Mississippi survey, show that the discharge of the 
Atchafalaya at any given stand now may safely be estimated upon the 
same basis as in 1858, 

Bayou Plaquemine was closed in the autumn of 1865, thus iucreasiug 
the flood-discharge of the Mississippi below its mouth 35,000 cubic feet 
per second. Mr. G. W. E. Bayley states that this was necessary on ac- 
coimt of the rapid cutting in holes of the blue-clay layer which pro- 
tects a deep sand stratum in the bed of the bayou, thus threatening an 
enormous enlargement of its capacity, and the consequent submergence 
of an extensive district. 

Bayou La Foarcbe remains unchanged in capacity as a relieviug oitt- 
let of the Mississippi. 

The foUowiiig table, based upon the foregoing data, gives a compar- 
ative idea of the maximum volume which a perfected levee system 
would have confined to the channel of the river, throughout the alluvial 
region, in the floods of 1S5S and 1874. The same allowance for chan- 
nel-filling is made for both floods, as the absolute oscillation upon 
which this depends would probably have beeu equal in the two years. 
Although not claiming numerically the accuracy of similar tables in the 
Physics and Hydraulics of the Mississippi, these figures are based upon 
■well-estabUshed fact-s, and the general conclusions to which they point 
can hardly be doubted, 
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Floud of 1874 compared with that of 1S58. 
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The table explains itself. It is evident that levees s\i£6cient to re 
straiu the flood of 1858 would have been ample to protect the country 
in 1874, nearly as far down as the mouth of li«d Eiver Heie iiid be 
low they woald probably have failed, ind rrerosses would hi^e rehe\ ed 
the ehanuel. Another fact, moreover, mast not be forgotten. The 
maximum discharge, with levees perfected, in 1858, at Doualdsonville 
and Carrollton, has been increased 31,000 cubic feet above the estimates 
and computations of the Physics and Hydraulics of the Mississippi, 
which were based on the supposition that Bayou Plaquemine would be 
kept open. Its closure, which has been allowed for in the foregoing 
table, has increased the flood-discharge below its mouth 35,000 cubic 
feet per second, a serious matter, involving an increase in the height of 
the levees throughout the whole region, amouiitiiig to 6 inches at "Sew 
Orleans. 

Having thus obtained a proper understanding of the formidable 
nature of the flood of 1874, it only remains to consider the phenomena 
actually presented below Helena. 

As already stated, the levees in Tunica County, Mississippi, resisted 
the flood, and those in Coahoma County broke so late that only local 
damage resulted, Bolivar County, less fortunate, suffered severely from 
arise in Arkansas and "White Elvers in March, but by drawing off the sur- 
plus water from the Mississippi it aided in the saving of the rest of the Ya- 
zoo front]; the Sunflower Valley was flooded from these breaks. As usual, 
the Wlii'te Eiver swamps and Desha and Chicot Ooouties, Arkansas, 
were deeply flooded. 

The gauge at Vicksburg shows that the actual volume which reached 
themouth of Yazoo Eiver by the bed of the Mississipiii did not probably at 
any time exceed 1,000,000 cubic feet per second. 

The chaunel-fiUiiig in this part of the valley is very small as compared 
with that above. Hence, it is evident that the amount discharged by 
crevasses below Helena aud above Vicksburg must have nearly equaled 
1,160,000-1-130,000—1,000,000=290,000 cubic feet per second. The 
greater part of this volume, which is about double the flood-discharge of 
theOODnecticutKiver,passedthroughthe crevasses inCarroU Parish, La., 
and over trheArkansas line into the Tensas bottom-lands already well tilled 
by rain. Ke-enforced by dangerous additions from the crevasses below 
Vicksburg, it encountered near Trinity an extraordinary flood fl?om the 
Washita,exeeedingthatof 1828, and thence poured onward in a huge wave 
to meet the flood of the Eed Eiver at and near the mouth of the Black. 
What the result would have been cannot for a moment be doubtful, even if 
the levees of Lower Louisiana had been intact, but they had already sue- 
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<!imibed. The sea of water poured unresisted iato Grand Lake, through 
and near Bayou Atchafalaya, and through the Morgauaa, Hiekey, and 
other smaller crevasses; into Lake I*ontchartrain throngb the great 
Bonnet Carre urevasse, and into the La Fourohe basin and Saint Ber- 
nard Parish through the breaks below H&w Orleans. 

The immediate cause of the great Morganza and Hiekey crevasses — 
the most destructive of the year — was unusual. The March rise of the 
Ohio hail found all the lower tributaries swollen by local rains, and 
under their eombined infiuence the rise at Eed River Landing was 
rapid. By April 15 the river then had attained a very high stage, wlieu 
a wide-spread and extended rain-storm occurred. The downfall at Mem- 
phis on April 15 was 3,6 inches; at Vicksburgh on the IStli and 16tU it 
was 5.1 inches; at Baton Eouge on the ISth and 16th it was 7.9 inches, 
and at New Orleans on the 16th and 17th it was 5.6 inches. In conse- 
quence of this storm the Mississippi at Bed Kiver Landing rose 6 inches 
in twenty-four hours, and immeaiately the Point Coupee levees gave 
way. The sudden fail which ensued at points below was scarcely less 
unusual, and is ^ell shown by the curves on Plate I. 

The almost tropical rain storms which occur occasionally on the Mis- 
siesipiii have more direct influence than is generally supposed upou its 
local level. Au instance of the kind came under the personal observa- 
tion of the wi'iter, at Triar's Point, on Mareh 13, 1866. There was a 
furious tempest at 4 p. m., followed during the night by a literal deluge. 
At 9 a. ni., on March 13, the river stood 5.20 feet below high water of 
1865, having fallen 6.10 foot in the preceding twelve hours. At 9 a, m. 
of March 14 it stood 5.00 feet below the same bench-mark, after having 
fallen nearly an inch since daylight. So wind affected these readings; 
and it is evident that the rain whitih fell on the water-surface tempo- 
rarily raised the local level .4 or 5 inches. Happening at very high 
water, such a rise might well prove disastrous, as, indeed, the above 
facta show was the case in 1874 below Eed Eiver Landing. 

The ovei'flow of the Atchafalaya baain was extreme in this fiood. 
Bayou Teche was deeply inundated from Saint Martinsville down* At 
Brashear City, on Berwick's Bay, on April 19, the streets became im- 
passable. The water continned to rise, gaining 11 inches in the forty- 
eight honrs ending April 35, tlms reaching a point 4.2 feet above its 
ordinary stiind. On May 2 it was reported as only 1.6 teet below the 
flood-mark of 1867, and it rose 0.5 foot after that date. This elevation, 
although 2.1 feet below the high-water mark of 1828, was extraordinary 
tor a flood of so short duration. In 1850, when the numerous crevasses 
continued actively discharging for more than four months, the water at 
Brashear City rose only to a point about 3 feet below the level attained 
in 1833. 

The records of the city surveys of New Orleans, kept at Magnolia 
street, on the now canal, show that the efiect of the Bonnet Carre cre- 
vasse was to raise Lake Pontchartrain, suddenly, about 2 feet, begin- 
ning on April 17, and to keep it at this increased level for about ten 
days, when It rapidly subsided nearly to its accustomed height. The 
crevasse at the same place in 1871 produced a similar effect. 

Evidently the facts recorded as to the ovei'flow in 18i4 corroborate 
the inferences derived froui the foregoing analysis. 

The following discussion of the floods of 1862, 1865, and 1867 is largely 
taken from a report addressed by me to the Chief of Engineers in 1»6!), 
anil published in Senate Miscellaneous Document No. 8, Forty-ftrst 
Congress, first session : 
H. Ex. 127 4 
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FLOOD OF ]S67. 

Ill some respects its origiit was peculiar. Tiie winter oi' 18(i<>-'07 Wiis 
luarked, tbroaghout the southern portion of tbe Ohio Valley, by ao 
ntiueual downfall of snow and rain ; while in the region drained by the 
Upper Mississippi and Lower Missouri tbe season was remarkably dry. 
A sudden tliaw with warm rains in February oaiised moderate floods in 
the Alleghany and Monongahela Rivers, and in the smaller tributaries of 
the Ohio heading near the main stream ; and a great flood, second only to 
the flood of 1858, in tbe Waba-sb, The combined effect of those freshets 
was to cause te very sndden rise in the Ohio, which cnlminated at Louis- 
ville on February 22, where it was only 8 feet below the high water of 
1832; and at Caseyville, below the mouth of the Wabash, on March 1, 
where it was half a foot above the high water of 1832, the greatest of the 
recorded floods at that locality. 

The same climatic iniinencee extended over the valleys of tbe Illinois 
liiver and otiier southeastern tributaries of the Upper Mississippi, pro- 
ducing a moderate freshet in the Mississippi at Saint Louis. The rise 
there began on February 13, the river being 25.5 feet below the city 
directrix ; it culminated on February ai, at 9.3 feet below this bench. 
After remaining four days sensibly at a stand the river gradually sub- 
sided, until on March 21 it was 21 feet below the directrix. The freshet 
at Saint Louis was by no means a large one, being 16.9 feet below the 
high water of 18i4, and 12.6 feet below that of 1858 ; still, it is evident that 
it almost exactly combined at Cairo with the February rise in the Ohio, 
and thus did its maximum of injury to the alluvial regions. The down- 
fall at Saint Louis was 2,3 inches in January, 4.8 inches in February, 
and 2.4 inches in March, showing a slight indication of the great Feb- 
ruary rains, but none whatever of those in March. 

Such was the condition of the rivers when, in March, a widespread 
series of furious rain-storms occurred. The belt containing them ex^ 
tended from the head-waters of the Washita and White Itivers of Arkan- 
sas eastward across the States of Arkansas, Missouri, Kentucky, Ten- 
nessee, westei'n North Carolina, and western Virginia ; but it was in the 
mountain region, where heads tbe Tennessee Kiver, that tbe greatest 
deluge occurred. The downfall here was entirely beyond precedent, 
raising the lennessee Kiver at Chattanooga, on March 11, 53 teet above 
low water, or 15.5 feet above any known watermark. With the Cum- 
berland, the Kentucky, the Green, and, indeed, all the lower southern 
tributaries discharging full floods into the Ohio before the February rise 
had had time to pass away, this sudden Tennessee Eiver flood raised the 
Lower Ohio to the highest stand ever attained. Fortunately the im- 
mense wave found the Mississippi burdened only with the previous rise, 
the Upper Mississippi, the Missouri, and the Arkansas all being low, 
The Washita, White, Saint Francis, and Yazoo Rivers were swollen 
from the same rains, but probably not sufliciently to produce much efiect 
upon the great wave from the Uhio, which arrived rather too late to 
coincide with their freshets. This flood in the Ohio was no less remark- 
able for duration than for extreme height — matters of equal importance 
in effecting a flood in an immense channel like that of the Lower Missis- 
sippi. For thirty-two consecutive days, at Cincinnati, (Febmary 16 to 
March 19,) the mean channel-depth was 51.3 feet, the greatest being 
5S.8 3eet and 57.3 feet, on February 22 and March 14 and 15, respect- 
ively, aud the least being 44.6 feet, on March 3 and 3. So long a con- 
tinuance at this stage is beyond precedent. 

In order to facilitate the comparison of this flood with that of 1858, 1 
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have prepared tbe curves shown ou Plate I, It is much to be regretted 
that nil daily records for tbe lower river are available. 

At Cairo, on Febrnary 1, the river was at an ordinary low-water stage, 
the water-anrt'ace reading 3.9 teet on the gauge of tbe Cairo City Com- 
pany. Ou the morning of the 3d it had begun to rise rapidly. Tbe Feb- 
rnary fiesliets in the Upper Ohio culminated at Louisville on Febrnarj' 
22, being eight feet below high water of 1832; that in the Wabasb at 
Vincentiea on the same date rising half a foot above all known water- 
marks, and that in the Mississipfii at Saint Louis on Febrnary 21-25 
being 12.6 feet below high water of 1858. The combined effects of thest! 
floods arrived at Cairo ou March 1, bringing the river to a stand at 
about tbe level of the liigh water of 1858, (0.2 foot above that level at 
the foot of Twentieth street, and 0,3 foot below it near the junction of 
the two rivers.) This rise of 36.7 feet in 28 days was unprecedented. 
The river then gradually declined until, on March 8, it had fallen 0.9 
foot: it then again slowly swelled nntil, on March 21, it reached its 
higtiest stand, 1.4 feet above high water of 1858 aud 0.1 foot above high 
water of 1862, at the foot of Twentieth street, and 0.9 above the high 
water of 1858, and 0,3 foot below the high water of 1862, near the junc- 
tion of tbe two rivers. These discrepancies in flood-level must always 
be expected at Cairo, unless the water-surface is taken at the junction 
of the two rivers. Thus, Mr. Hely, city engineer, reports that on March 
IS, 1867, be found the Ohio water to be 11.5 inches above that of the 
Mississippi at tbe north junction of the Cairo levees, the stations being 
60 feet apart. This second swell was, of course, due to the arrival of tlie 
combined Upper Ohio, Cumberland, and Tennessee rise. After culmi- 
nating, the river at Cairo fell ueariy as rapidly as it had risen. (See 
plate. ) 

What do these facts indicate respecting the maximum discbarge into 
the bead of the allnvial region in the flood of 1867 *! This discharge 
must plainly have occiir red late in Febrvary, jmt before the first swell cul- 
minated, for the conditions at Ked Kiver Landing in 1851 were repeated in 
the second rise. The height attained in the first swell was not quite 
equal to the high-water level of 1858; but, since the rise was longer 
and more rapid, it will not be safe to estimate the discharge at Cairo at 
a less amount than it was in that year, which, accurately measured, was 
1,420,000 cubic feet per second. Since there was no overflow into the 
Saint Francis bottom between Cape Girardeau and Cairo in 1867, this 
amount represents the whole of the maximum volome poured into 
the allnvial region near its head in that year. In 1858, at the date 
of maximum discharge at Cairo, 35,000 cubic feet per second were pass- 
ing throngh Cape Girardeaii Inlet, and 20,000 cubic feet over the banks 
between Commerce Bluffs and Cairo — giving a total maximnm discharge 
into the alluvial region of 1,475,000 cubic feet per second, or 55,000 
cubic f(!et more than in 1807. 

Without claiming exact accuracy for this estimate of the maximum 
volume to be kept in tbe channel in 1867 by a perfected levee system, it 
is hardly possible that any error equaling 55,000'cubic feet per second 
can exist in it. Clearly, then, levees computed for the flood of 1858 
wonld have restrained that of 1867, at least as far as the mouth of the 
first tribatary below the Ohio. To this point, Helena, we may there- 
fore turn onr attention. 

At Helena the first rise culminated about March 14, standing one foot 
above high water of 1858, and 0.8 foot below high water of 1862. The 
river then subsided about 0.3 foot, but again swelled to its highest 
point during the year on April 1, being then 0.2 foot above the mark of 
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the first risp. In tlie next 20 dayi-i it ^raduaOy subsided about, iive feet, 
remaiued steadily at tbia level for three weeks, and then fell rapidly. 
(See plate, both Helena and Friai-'s Point,) 

These iacts Btrongiy conflrm the inference derived from the Cairo 
records, that the maximnm discharge in 1867 was materially less than in 
1868. In the latter flood the highest water was due to the immense 
wave which ponretl throngh the Saint Francia bottom-lauds into the 
river, already swelling with water from above. This sudden influx, 
coml)ined with the previous breaking of several immense crevasses 
immediately below Helena, lowered the actual high-water marli anoma- 
lously ahottt 3.3 feet. (See page 406 Physics and Hydraulics of the 
Mississippi.) In 18G7 the records indicate no such influences. The 
Saint Francis Eiver in 1858 was contributing 30,000 cnbic feet per 
seeond of rain-water to the Mississippi at the time when the great 
wave, if restrained to the channel, would have passed ; and there is no 
reason for estimating a larger supply in 1867. Hence, had no anoma- 
lous influence lowered the high water of 1858 at this locality, the river 
would have risen 3.2— l.O—say two feet above the level attained iu 1867. 
But the actual maxiinum discharge in 1858 was 1,334,000 cubic feet per 
second ; two feet lower, it would normally be about 1,234,000 cnbic 
feet per second, which was probably the masimum discharge in 1867. 
Hence, for the volume in 1867, lost into the swamps and absorbed in 
filling the bed of the river between Cairo and Helena, as the wave-crest 
swept down, we have 1,420,000—1,234,000=^186,000 cubic feet per 
second. The actually weaxured amount of channel-absorption between 
these two xioiots in t3ie March rise of 1858 was 140,000 cubic feet pec 
second, (see page 340 Physics and Hydraulics of the Mississippi. } Ad- 
uiittiug an eipial amount in 1867, we still have 46,000 cubic feet per 
second for the excess of crevasse losses over the receipts from the 
Bwamp-draius near Helena, a result entirely probable. In flue, then, 
.the con(;lnsion reached from the Cairo records, that the head of the 
alluvial region received about 55,000 cubic tfeet per second less water at 
the date of maximum discharge in 1867 than at the same time in 1858, is 
confirmed by all the facts noted at Helena. 

The next point wherean accession to the flood-waVe could have occurred 
is Napoleon, just below the joint months of the Arkansas and White 
Eivers. The oscillations at Beulah (see plate) represent very nearly those 
which must have occurred at this locality. Unfortunately the ciit-oft' 
which was made here iu 1803 renders it iihpossible to apply a close 
analysis to the water-marks of the two floods. It is a matter of record 
that -there was a moderate freshet in both of the tributaries (particularly 
in White Kiver) in March, 1867, but that at the date of highest water 
at IN"ap()leon, (April 3,) thecnrrent of the Arkansas was almost checked for 
53 miles above itfi month, by back- water from the Mississippi. In 1858 the 
maxiiunm flood-waTe,ifconfined to the channel, would havereceived about 
60,000 cubic feet per second from these two Is'ibntaries, making its vol- 
ume 197,000 cubic feet per second larger thau the actual maximum dis- 
charge. Starting with 66,000 cubic feet per second less, and being much 
more depleted on its passage by the necessity of filling a comparatively 
empty channel, the flood-wave of 1867, if confined by levees, would have 
required immense contributions from the Arkansas and White Kivers to 
rai<je itavolnmeto that of 1858 at Napoleon. Such contribntions we 
know, friim the recoided facts, it conld not have received. Indeed there 
is litfledouht that its maximum discharge would have fallen short of that 
of 1858 from 50,000 to 100,000 cubic feet per second at Napoleon. By 
no possibility could it have equaled that flood. 
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Vicksbnrg, below the mouth of the next tributary, Yazoo Biver, is uow 
to be considered. The two cnt-ofts recently made in this vicinity, Terra- 
pin neck in March, 18C6, and the Davis cnt-off in I^ebruary, 18G7, render 
any close analyBis of this flood by studying the water-marks impossible. 
There are indioations that, at the date of highest water, the Yazoo Eivei 
was discharging a considerable volume, the supply probably consisting, 
as is usually tlie case, largely of water returning froKi the swamps. In 
1858 the great flood- wave, if confined to the channel, would have received 
abotit3D,000 cubic feet per second of rain-water from this tributary, and 
tlie facta reported do not lead to the conclusion that this contribution 
would have been much, if any, exceeded in 1SS7. Certainly any possi- 
ble excess would have fallen far abort of the amounts required to produce 
an equality of discharge in the floods. 

In Bvd River there was a considerable flood in June, and probably a 
moderate rise in Mareli, dae chiefly to contributions from Waabita Kiver. 
Precise facts, however, have not been secured respecting this tributary, 
which is the last that enters the Mississippi. 

The Atchafalaya, basin was deeply flooded through a break in the 
grand levee near Morganza. The Teehe couutry was under water, and. 
at EcHshear Oity the flood-mark was one of the highest on record, being 
only 1.0 foot below high water of 1828. 

In fine, then, the information collected respecting the flood of 1 867 
renders it certain that a thorough levee system, based upon the flood of 
1858, would have been amply sufficient to protect the wliole alluvial 
region from overflow. At no point would the water have risen to within 
1 or y feet of the mart which would have been left by the flood of 1858 
had it been strictly confined to the ehaunel. Yet the actnal water-mark 
of 1867 was, in general, a little higher than that of 1858. This apparent 
discrepancy ia easily understood when it is rememberetl that there has 
never yet been a high-water mark not lowered by crevasses discharging 
into the swamps, the amount of the lowering varying greatly with the 
locality and with the peculiar conditions of the flood. The more perfect 
state of the levees in 1858 kept the swamps comparatively empty early 
in the season, and thus left a reservoir which, when they broke, at date 
of maximum discharge, served to reduce tlie high-water mark more than 
was the case in 1867, the swamps having been early filled in that year. 
No more palpable error can therefore be committed than to attempt to 
estimate the relative difficulty of restraining different floods to the 
channel by simply comparing their actual water-marks. It is only by 
an analysis like the preceding that any well-grounded opinion can be 
formed upon snch a matter. 

FLOOD OP J 805. 

Occurring just at the close of the war, no facts have been preserved 
upon which to base a close analysis of tliis flood. The foregoing table 
exhibits how its water-marks compare with those of 1858. Itising to a 
less level at Cairo by 1.6 feet, there is no probability that the flood of 
1865 equaled that, or even the flood of 1867, in maximum discharge 
into the head of the alluvial region, upou whicli, of course, the difficulty 
of restraining floods primarily depends. 

The daily oscillations at Cairo and at Kew Orleans, the former recorded 
by the engineers of the Cairo City Company, and the latter by Mr. Bay- 
ley, are represented upon the accompanying Plate I. They give a good 
general idea of the flood, which seems to be remarkable for duration 
rather than for extreme volume of maximum discharge. Applying the 
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principles and table giveu upoupage 133, Physios and Hydraulics of tli.o 
MiH»issi|)p:, to the New Orleans curve, the total annnal discharge there 
in tiie river-year, Sovemtier 1, 3864, to October 31, 1865, is foniid to be 
20,788,0(10,000,000 cubic feet, much less than that usual iu great flood- 
years, (about 27,000,000,000,000 of cubic feet.) 

The facts collected respecting the action of the chief tributaries are 
meager. There was a great flood of the Upjier Ohio in the middle of 
March, which, at and above Cincinnati, seems to have compared favor- 
ably with those of 1803 and 1867. Itprobably received relatively small 
contributions from the Wabash, the Ouniberland, and Tennessee, for at 
Cairo its height was materially less. There was no great flood in that 
year in the tipper Mississippi or the Missouri, since the record at Saint 
Louis shows that the river there hardly rose above ordinary stages iu 
any month except in the latter part of July and August, when a little 
treshet occnrred, causing the river for about five weeks to average 10 
feet above its usual stage at that season. No records of any flood in the 
Arkansas or White River are iu my possession, but they are too defec- 
tive to render it certain that none occurred. In Upper Eed River a 
freshet in^Jiiue is mentioned, and the fact is recorded that, at the mouth 
of Bayou Teusas, the flood rose 1,8 feet above all previous marks, a cir- 
cumstonce no doubt explained by the immense crevasses in Carroll and 
Madison Parishes. It is also a matter of record that Bayou Tecbe 
overflowed its banks in low places as far up as Franklin, and that the 
water at Brashear City, on Berwick's Bay, was very high. These facts, 
due also to crevasses, probably explain the small annual discharge at 
New Orleans as compared witli other flood-years. 

In fine, then, we may confidently place the overflow of ISCo in the 
second class of great floods in which the maximnm discharge mth per- 
fected levees wonhl have fallen far short of that Cinantity in 1858, or 
even in 1867. 

IXOOD 01'' lSii'2. 

Beyond a doubt this was one of the greatest lioods wLieii ever oc- 
curied upon the Mississippi, and it is extremely to be regretted that 
the war ragingat the time has so obliterated all records that it must 
always remain classed with the tradilional overflows of 1815 and 1828, 
respecting which we do not possess the data to permit a close analytical 
comparison with the standard flood of 1858. Even the engineers of the 
Cairo City property, whose daily river-records have done so much for 
the jiroper understanding of the hydraulics of the Mississippi, failed to 
record the history of this flood, only preserving its extreme high-water 
level, (attained on May 2,) to remain a standing subject of perplexing 
speculation for future students of the river. 

We know that there was a very great flood in the Ohio River at Cin- 
cinnati, and also iu the Cumberland River, some time iu the spring of 
1862, and a destructive overflow in the Wabash in February. There 
was also a moderate flood in the Mississippi at Saint Louis, which began 
to rise. on March 12, from a stand 2C feet below the city directrix, and 
culminated on April 26 at 2.4 feet below that bench. It then gradually 
subsided niitil, on June 9, it stood 15 feet below the direclaix. It 
remained above and within two feet of this level until July 26, when it 
slowly subsided to the usual low-water stage, (about 25 feet below the 
directrix.) 

At Caira, the highest water occurred on May 2, and was 1.2 feefc above 
the high wat^r of 1858. Its date evidently corresponds to that of the 
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fresbet at Saint Louis ; tint tliis fresUet, 3.7 feet below tbe high water of 
1858, could puly have produced such a rise at Cairo l)y combining with 
the great Ohio flood. How did these freshets laeetT It^ as was the case 
in 1858, they nutted so exactly at Cairo as to raise tlie river nniformly 
for tlie last 8 or 10 feet up to bigh-water mark without any intermediate 
ataud ov slight fall like thsvt at Eed Elver Landing in 1851, or at Cairo in 
1867, then the maximum discharge must have exceeded that of 1858 by 
about 50,000 cubic feet per second. But even sapi>osing this to have 
been the case, it is very certain that a flood 5.7 feet below that of 1858 
at Saint Louis could not have risen nearly so high at Cape Girardeau, and 
tbeuce to Cairo ; and hence could not have lost the 55,000 cubic feet pel' 
second, or any large part of it, into the Saint Francis bottom-lands. Un- 
der no supposition, then, could the flood of 1862 have discharged a larger 
volume into \he head of the alluvial region than the flood of 1858. If, 
as in 1867, there was a slight recession at Cairo jiiat before the extreme 
high-water mark was attained, due to a slight want of coincidence ipi 
the floods of the two rivers, it is probable that, as in that year, the maxi- 
mum volnme contributed to the alluvial region fell short of the discharge 
in 1858 by perhaps 50,000 cubic feet per second. The want of recorded 
facts at Cairo must always leave this a matter of doubt, and the most 
unfavorable theory must therefore be adopted, namely, that tbe two 
floods were' equal in maximum discharge into tbe head of the alluvial 
region, (1,475,000 cubic feet per second.) 

Between Cape Girardeau and Napoleon, then, we may safely consider 
that levees raised to the grade required to retain the flood of 1858 would 
have been severely taxed in 1862, but that they would have been suffi- 
cient. The only supposable conditions to cause their failure would be 
that the flood-wave had found the lower river more full than it was in 
1858, which, under the conditions of the latter flood, wonld be extremely 
improbable. 

At S"apoleon the flood- wave in 1863 received a moderate freshet from 
the Arkansas, and probably from the White fiiver also. This is estab- 
lished not only by the records, but also by the recorded date of high 
water, April 20. It is plain that the Arkansas flood was the earlier of 
the two; and very possibly if the river had been oonflned by levees no 
dangerous coincidence would have occurred. In the condition of the 
records, however, this must always remain a matter of doubt. 

It is believed that there was no flood in the Yazoo or Eed Eivers at date 
■of high water in 1862, (except waWr retarning from the swamps,) but 
the records are too defective to render this certain. 

In fine, then, as already stated, the flood of 1863 must probably always 
remain a source of anxious perplexity to engineers having the direction 
■of the levee system of the Mississippi. The actual high-water marks of 
that year generally exceed those of any other by several inches, (see 
table already given ;) but, as fully explained above, this proves absolutely 
nothing respecting the relative difficulty of restraining theSe floods had 
the levee system been perfected at their date. In my judgment^ the 
only conclusion which the facte will warrant is that the two floods were 
essentially equal in the strain to which they would have subjected a gen- 
eral levee eyatem. 

riiOPER HEIGHTS OF LEVELS. 

The foregoing discnssion renders it reasonably certain -that, during 
the sixteen years which have elapsed since 1858, only three high water's 
have oopurred wliich would have tested a proper system of levees baaed. 
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on tbat flood, -viz : tbose of 1S63. 1S67, and 1874 ; that iu tlie last oiily 
iave wereason to believe tbat tbe embaDknienta would have failed in any 
part of the valley ; and, finally, tbat even in 1874 tLey wonld have been 
amply sufBcient for all points above the influence of Ued River. While, 
therefore, the so frequent recurrence of these great floods imperatively 
forbids any reduction in the height of the levees recommended in the 
Physics and Hydraulics of the Mississippi, the recent history of the 
river shows them to be sufficient for the entire region above Natchez. 

For points below Natchez, the table already given, of the niaximnm 
discharge which would have occurred in 1874, had the river been con- 
fined to its bed by a perlected levee system, baa received the same 
mathematical analysis as was employed in the similar discussions of the 
Physics and Hydraulics of the Mississippi, where the methods are so 
fully explained as to require no notice here. The resulting fibod-heighta, 
estimated above the hi^li-water level of 1358, are, for Bed Eiver Land- 
ing, 4.7 feet; for Baton House, 3.7 feet; for Donaldsonvitle, 3.7 feet; for 
Carrolton, 3.5 feet. 

Combining, then, the conipnt-atioas for the floods of 1858 and 1874, wft 
have the following result for the proper heiglits of the levees through- 
oat the alluvial region : 

" Kear the mouth of the Ohio, they should be made about three feet 
above the actual high-water level of 1858, which has been selected a» 
the plane of reference, because more unvarjnng than the surface of the 
ground. The height above this level should be gradually increased 
to about 7 feet at Osceola; thence to Helena, the latter height should 
be maintained ; thence to Island 71, the height should be gradually^ 
increased to 10 feet; thence to the vicinity of Napoleon, it may be grad- 
ually reduced to 8 feet ; thence to Lake Providence, it must be gradu- 
ally increased to 11 feet; thenoe to the mouth of the Yazoo, it may be 
gradually reduced to G feet, and it should be thus maintained to 
Natchez." 

From Natchez to lied Eiver Lauding, the height of the levels above 
the flood-plane of 1858 must be gradually increased to 7 feet ; thence 
to Baton Eouge, it may be gradually reduced to 5 feet; thence to Don- 
aldsonville, it must retain this height of 5 feet. At Carrollton, 4.7 feet 
will snfHce; with reductions, proportioned to thef range between high 
andlow watermark, for points below. These figures are exclusive of 
settling, and allow aboufc one toot for safety, above the comi»uted 
height. 

liespectfully submitted. 

HENEYL. ABBOT, 

Member of the Commission. 



CHAPTER II. 

LEVEKS IN TUB STATES OP MISSOUEl ASI> AUKANrfAS. 
By CoMMisaioMER Jackson E. Sickbi„=. 
Little data showing the present condition of the levees iu the States 
of Missouri and Arkansas, on the Mississippi Eiver, eould be obtained 
from the ofBcial records in these States. Hence a thorough reconnais- 
sance, necessarily rapid, was made, the results of which are presented. 
This extended from the bluffs at Commerce, which is at the head of the 
aihivia! region, to the Louisiana line, comprehending, also, an examina. 



d by Google 



ALLUVIAL BASIS OF THE JilSSISSIPPI EIVER. 57 

tion of the levees on the south bank of the Arkansas Eiver, below- 
Auburn. 

The levee sjsteni begins about five miles below Oommerce. Between 
this point and New Madrid, seventy -three miles, the length of the breaks 
and gaps In the levee is thirty-two and one-half miles. From a point 
opposite the lower end of Island No. 8 to New Madrid, I suggest the 
abandonment of the old line of levee. Very little of the levee remains, 
and the rapid caving of the banks in the bends above and below 
Donaldson's Point makes an interior line advisable, throwing this point 
outside of the levee, ^pom New Madrid to the bonndary-line between 
Missouri and ArkansEis, a distance of fifty-four and one-half miles, the 
breaks and gaps in the levee amount to thirty and one-half miles. Be- 
tween New Madrid and Point Pleasant, ten miles, the formation is 
diluvial, and is from 10 to 15 feet above overflow. Just below Point 
Pleasant, the banks of the river again become submerged, and the 
escaping floods of the Mississippi drain westward into the valley of the 
Saint Francis. The bank at Little Cypress Bend, five miles below Point 
Pleasant, is caving seriouslyat the upper end of the bend, and has readied 
back to Cushion I^ke. In Prairie Bend, opposite G-ayosOj the bank isalso 
caving rapidly ; hence an interior line was examined, passing to the 
west of Cushion and Big Lakes, and joining the old levee about otie mile 
below Gayoso. Tliis line would place outside of the levee about 10,000 
acres of land, of which only a small portion is cultivated. More thor- 
ough examinations, however, may show a line for the levee nearer the 
river, and promising reasonable permanency. 

The levees in Missouri are built with slopes of about five to one, and 
have a crown of from 6 to 8 feet. To complete the levees to the Arkan- 
sas line, filling the breaks and gaps and bailding, the levees on the new 
routes indicated will require 800,000 cubic yards of embankment. 

Between the State line and Osceola, thirty-two miles, about two-thirds 
of the levee remains. Excepting a very small percentage this is suffi- 
ciently distant from che river to form a part of a more pennanent system. 
Between these points the river is exceedingly direct, and the banks are 
caving only in the bends opposite Backer's Point and Island 30. 

Between Osceola and Mrs. Lanier's, distant by du"ect line twelve and 
a half miles, along the outer curve of the bends, the levee is ](ractically 
gone. In view, therefore, of the small portion of existing levees which 
could be utilized and the rapid caving of tJie banks on this portion of 
the river, two interior lines were exaujined. The first of these leaves 
the river at Captain Brwin's, four miles below Osceola, and crosses the 
neck opposite Fort Pillow, to Lanier's, three and a half miles. The dis- 
tance around the point is nine miles. The second interior line leaves 
the river at the Sodina place, two and a quarter miles below Lanier's, and 
crosses the narrow neck opposite Kandolph to Mrs. Lanier's, two and a 
half miles. A considerable portion of this line is above overflow. The 
distance around the bend is fifteen miles. The land thus exposed to 
overflow is mostly swamp. At Shaneeville, opposite Island 37, there 
are four miles of high land from to 8 feet above overflow. Between 
Mrs. Lanier's and Hopeflehi, opposite Memphis, twenty-six miles of 
levee eoibankmetits, amounting to forty-five per cent, of the whole dis- 
tance, will be required. 

FromHopefield to the Saint Francis Eiver, 70J miles, about -'JOJ miles 
of levee remain which could be made part of a new line. This contem- 
plates, however, a Hoe two miles in length, crossing the neck'between 
Council and Walnut Bends. The distance around the point is 8 miles ; 
and the recent cut-oii' at Council Bend, which sends the current directly 
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against this poiut, the bank of which is caviag raiiUUy, suggests the in- 
terior line. 

Between the high lauds at Helena and the lower end of Lacouia circle, 
•66 miles, about 13 luiles of levee will be required. This will include the 
length of levee on a line 2^ miles across the neek opposite Island C6. 
Considerations similar to those already presented in other like cases sug- 
gested the interior line. 

Auburn, on the south bank of the Arkansas Elver, o6 miles above the 
mouth, is the poiut which is the limit of the influence of the back-water 
of the Mississippi at its highest flood, and is the point, approximately, at 
which the levee system may properly terminate. Between Auburn and 
Bed Fork, 27 miles, the breaks and gaps will amount to i mile. Between 
Bed Fork and Napoleon, at the mouth of the Arkansas Eiver, the breaks 
and gaps, taking a line going behind Lake Jefferson, will require? miles of 
levee ; most of this will consist of very high embankment. 

South from !NapoIeon to Cypress Bend, following the old line of levee, 
23 miles, the levee is virtually gone. Considering the length and cost 
of the levee required between Red Fork and Cypress Bend, and the in- 
security of large portions of the existing levee owing to its proximity to 
the river at the caving bends, it may be ibuud advisable tfl adopt an 
interior line. Such a line may be traced from the town of Bed Fork, 
following the high ground along Bed Fork Bayou, to the line of the 
Little Bock, Pine Bluff and New Orleans Railroad, 5 miles. Thence 
making that company's road-bed a levee to Cypress Bend, on the Mis- 
sissippi Eiver, distance 17 milee. Such a location would, however, 
expose a large area to inundation, and it is contemplated only as a 
possible expedient. 

From Cypress Bend to the Louisiana line, 6S miles, the length of the 
breaks and gaps is 22^ miles. lu the bend below G-aines's Lauding and 
in the bend above Luua the banks are steadily caving j also below Luua 
and in the bend opposite Island 84. Two back lines were therefore 
examined, throwing outside of the levee — Point Comfort and Poiut Chi- 

ot — the points hetwer'n these bends. The aggregate length of these 
proposed interior lines is 4J miles. The length of the line following the 
bendsof the river is 21 miles, on which only about 7 miles of levee remain. 

The foilowiug table gives iu detail the breaks and gaps in the exist- 
ing levee -system on tlie west bank of the Mississippi from Coinmerce, 
Mo., to the Louisiana line, aud on tbo south bank of tlie Arkansas from 
its mouth to Auburn : 
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Tahilar atafemeni showing ths firea/csaiidjaps, <f'c.— Coutinuod. 
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Oiiposite IslaQd Nii.[ul>ec 1, 
Hunter's Landing. 

Opposite Island Number 4. 
Below Laoaa Bead. (Interior line.) 
Above Island Number f-. 
Above Island Number 8, (Interior lioe.) 
Baj-oii Saint James. 
Drj Ertyoo, 

VOpposite Island Niimbei' 8. 

Int-ecior lino t* New Madrid, uortb aud wagt of Htibbai-d Lake. 

f Interior line to New Madrid, north a-ud west of H\il)bard Lake — 

i Saint John's Bayou. 
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[interior line from Port Pleasant to C am thera villi), wost oi Big 

I Lake and Bayoa—west of Gayosu. 



i OpiM)site Linwood Bar. 

i Opposite Island Number 10. 
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Head of Island Number 21. 

> Opposite Island Numbev 21. 
Above Island Number 25. 

> Opposite Island Number 25. 

> Opposite Islauil Nunfbet 2fi. 

MillBayou, 
Below Mill Bayou. 

> Opposite Island Number 30. 
Across Nock, opposite Flofer Island 



> Across Neck, below Island Number -M. 

Opposite Island Number 35, 
J-Opposite Dean's Island. 
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! Old Eiver Bayou, below Plumb Iiiland 
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Tabi'lii}' slateateui Blioiciii-i the brcals and gnjis, .fc— Coiiticuod. 
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I Celon" IslHud KiiiiibEr 23, 

One mile above Liiaa. 

Gap iMitweeu bends, tlirowing diit 

Oppoait* Islantl Niiiiibei- j^4. Win 
OppOHite iBlaod Nnnibor 84. 
Bend. 



[-Eiiat of Wiliiiw Lake, lioiu St. 

(!ne mile from Loni<(iana line, 
Oiie-baIf!i.iIe fiom Louisiana li 



> Opposite Rosemary Lauding, 
Across Eolliu's Beiiil, 



-Avouml Lake Jefforsou, i 
h'ear roail to Napoleon, cr 



)iith aide, 
■vasecof l>ie7. 



Summing up ]>receding details, it appears that the aggregate leiigtU 
of levees iu the States of Missouri and Arkansas along the Mississippi, 
and ou the south bank of the Arkansas extending up to Auburn, is 
295J miles. The aggregate length of breaks and gaps is 192 mites. 

In order to determine what measure of permanence couid be secured 
to levees placed at reasonable distances from the river, every effort was 
made to ascertain accurately the anuual rate of caving in the worst 
bends. The data on this poiut must be taken simply as a close approx- 
imation, for only in a few instances are they -the result of exact meas- 
Qvement. 

Statement of 'M. 



From Greenfield's Landing to Ohio Oity, Opposite Cairo, caving raii- 
idly. Bird's Island entirely gone. The current sets hard against the 
shore. 

At Pricketfy, in bend above Belmont, caving slowly. 
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In Lucas's beud, ojjposite Island No, 4, caving 100 feet aonually. 

In bend, opposite Island No. 8, caving slowly. 

In bend,just below Island No. 8, eaves from 50 to 75 feet annnally. 

In New .Madrid Bend, caves 50 feet annually. 

Jnst below Point Pleasant, caves 25 feet annually. 

In Little Cypress Bend, above Island No. 11, has cav^^il nearly one 
mile within 20 years. 

Opposite Gayoso, caving from 25 to 40 feet annually. 

Opposite lower end Island No. 18, oaves slowly. 

At Oraighead'8, ten miles below Osceola, caves 150 feet annaally. 

Opposite Island No. 40, caves from 100 to 160 feet annually. 

Just above llopefield, opi>osite Memphis, oaves from 100 to 125 feet 
annually. 

At Grayson's, opposite lower end Vice-President's Island, caves from 
60 to 75 feet annually. 

From Bledsoe's to Hamlin's, eaves About 100 feet annually. 

Walnut Bend, eaves very little. 

At Fort Penny, opposite Friar's Point, no cave in 20 years. 

At Old Town, no caving. 

Opposite Islands 67 and 68, caves 100 feet annually. 

In Cypress Bend, twenty miles below Napoleon, caves from 40 to 
100 feet annually. 

At Eunice, above Island No. 80, has caved 1,500 feet in last 10 years. 

Opposite Point Comfort, above Island No. 82, east bank has caved 
3,960 feet {by actaal measurement} in 24 years. 

At Columbia, bank caves slowly. 

Opposite Island No. 84, from 1840 m 1870, caved about one mile; n© 
caving since 1870. 

Nine miles above Louisiana Hue, caving 100 yards annually. 

Opposite Willow Lake, five miles above Louisiana line, caves 109 
yards annually. 

Ashton, State line, since 1840, a sand-bar two miles wide has formed 
in front, and this represents caving on east bank of river. 

In the States of Missouri and Arkansas are three clearly-defined levee 
districts. The first of tbese extends from the Commerce Bluffs to the 
Saiut Francis Elver. The levees within this district evidently should 
be under one supervision and control, since any defect in their con- 
struction or lack of proper watchfulness, would threaten large areas of 
the district below. Thus, flood-waters breaking through the levees 
along the Mississippi in the State of Missouri would, besides endanger- 
ing portions of the levee which it would attack in the rear, inundate the 
back country down to, if not below, the line of the Memphis and Little 
Kock Railroad. In connection with a perfected levee system for this 
district, provision must be made for the rainfall. Extended instru- 
mental surveys alone can determine whether culverts with flood-gates, 
through the main levee, or drainage westward to the Saint Francis, 
should be provided. 

Between Helena and -the mouth of White River are the distinctly 
marked limits of another levee district. Flanked by Crowley's Kidge 
on the north, this district is perfectly protected from overflow from 
above, but the lower portion will be liable to inundation from the back- 
water of the Mississippi. 

The alluvial region between the Arkansas River and the Louisiana 
line is, for purposes of protection against inundation, a part of the levee 
district which includes all of Northern Louisiana down to the Red 
River and should be under one jurisdiction. Though other plans have 
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1)6611 propomnl to protect the upper parishes of Louisiana from the 
floods of the Arkansas and from the back-water of the Mississippi, it is 
believed that the simplest and certainly most effective remedy will b& 
found in maintaining the levees along the sonfJi bank of the Arkansas 
River, continniDg them up the river to a point about ten miles above 
Aubarn, The existing levees between this point and Eed Fork are 
located, excepting in one instance, at secure distances from caving 
bends ; and a comparatively triiiing addition to their height will be re- 
quired to make them a part of the proposed perfected system. When 
so built they ^ill permanently reclaim within tlie connties of Lincoln, 
Desha, and Chicot thousands of acres of tlie choicest cotton-lands iu 
the Arkansas and Mississippi bottoms. 

The estimated cost of repairing and perfecting existing levees in tlie 
above- described districts is as follows : 




In estimating for the perfected levee system, the height' of the em- 
bankments is fixed with reference to the flood-line of 185S, giving to 
them each additional heights as the increased volnme of water confined 
between these artificial banks will render necessary. The crown of the 
levee will be uniformly 10 feet in width. The slopes will be 5 to 1 for 
all levees 10 feet or less in height, and 6 to 1 where the levee is over 
10 feet. It is to be understood that the following estimate is to be 
accepted only as an approximate one : 



District. 


Cable yards. 


riice. 


Amonnt. 


Saint FtiindB disteict. fi«ni Commeroa, Mo., to Saint FrnneiB Itiver. 

Heli^oa dislxlot. between Helena and month of Wbite Klrer 

Uiipoi^ portion of Tenaas district, fiflui ArkHneas Sliei to Loiiia- 


14,767.000 


£0 41) 


te,8M,6(» 








30.518,0(10 








' ' 



The following statement and data give all the information obtained 
with reference to high-water marks on the Mississippi and Arkansas 
Elvers : 

Statement of higli-water marlcs of 1874, as compared with previous JSooiU. 

At Commerce, Mo., from 4 to 5 feet below 1867. 

At Norfolk, Mo., the following records were kept and are kindly fur- 
lished by Mr. Mercer : 



.879 





—•i.Z 
+3.0 
—2.3 

+0.4 

-2.7 
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At S^ew M idnd high water of 1867 was 16 inches higher than that of 
1874 
Ci.1 Sim Tate pie-- dent of the Memphis and Little Rock Bailroad 
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Ccuipaiiy, funiishetl tlie tbilowiug tuble of elevations of high water for 
the year's and at the points ludicated oo the line of his railt'oad, west 
from Hopefield : 

One mile west : 

1S67. Elevation of high water above datnm ] 01. 82 

18C9. Elevation of high water above (latum 100. 

1871. Elevation of high water above datum 100. 90 

Three and a lialf miles west : 
1871. Elevation of high water above datum 101. 81 

Eour miles west: 
Elevation of high water above datum 100. 

Kine and three-qnarter miles west : 
1867. Elevation of high water, &c 97. 2 

1870. Elevation of high water, &c 95, 4 

1871. Elevation of high water, &c 9C. ^ 

Fifteen miles west : 

1867. Elevation of high water 05. 7 

1871. Elevation of high water 80. 82 

Sixteen miles west : 
1867. Elevation above datnui 0,1, l;i 

Eighteen miles west : 
1871. Elovation above datum S•^. 12 

Twenty one miles west : 
1874. Elevation above datum 

Twenty-three and twenty -four miles west ; 
1871. Elevation, &c - - - 88. 20 

Twenty-eight and tweutv-nine miles west : 
1874. Elevation, &c t'S. Oft 

Thii'ty-two miles west : 

1874. Elevation, &c 91.50 

At Widner'a Station, 37 miles west, high water of 1874, sixteen inches 
below high water of 1807. 

Taih of high-vater marks on Mississippi and Arkai»ag Rieeia, «'i'ft reference to JS74. 





si 


t 


ts 


1 


^ 


g 




Sil 


II 


V..,-. 


I 


1 


ii 


!l 


i 

i 


ii 

SI. 

1 


1 
1 






1^ 


-i-k 


"i-i 


-i.-i 


•■■a 


....".'.".. 


"-i.l 


■-« 


-1.1 






























0.9 


0.4 










-o.a 


-0,5 


















0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0,0 









There is also submitted herewith (see Appendix F) a table of relative 
heights of high-water, levees and ground, from Commerce, Mo., to Louis- 
iana line, and on south bank of Arkansas River, from its mouth to Au- 
burn. 

The ssstera of coatinnous embankments or levees along the lower 
Mississippi seems to offur the only practical solution of the problem of 
reclaiming its alluvial basin i'rota inundation. 

The diversion of tributary streams and the opening of cut-offs and 
outlets constitute, in connection with levees, other methods of protec- 
tion, which have axdout advocates. 
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These special auxiliary plans would, however, involve au enormous, 
and in some cases an indefinite cost, and are, to say the least, of ques- 
tionable practicability and utility; while a compreliensive levee system, 
traversing the whole lower valley, secures every possible advantage, 
for it would he at once efficient, simple, and, considering results, eco- 
nomical. 

Yet the States immediately interested could not caiTy out the system 
proposed. The States of Arkansas, Mississippi, and Louisiana are too 
impoverished to repair even their present temporary and imperfect sys- 
tems, much less to assume the burden of a woric having the magnitude 
of the system in view. 

Superadded to these financial obstacles are certain grave political 
ones. As the system must be independent of and ignore all State 
boundaries, is it practicable for the States to cede such jurisdiction or 
control to a common head — to make such full and indissoluble engage- 
ments with each other as are indispensable to the construction, super- 
vision, and maintenance of this system? The creation of such executive 
and aaministrative authority would certainly constitute an anomaly in 
our politics, as it would also be the exercise of a power on the part of 
the States not known to, if not, indeed, directly prohibited to them by 
the Federal Constitation. 

This being so, it would appear that as this great public improvement 
is to redeem millions of acres of the richest territory on this continent, 
now a waste or a jungle, and make it tillable and habitable, and will 
thereby add largely to the national wealth and prosperity, and as the 
means and thQ pmver to do this are to be found in the General Govern- 
ment alone, upon it must the task devolve if it is to be accomplished. 

Respectfully submitted. 

JACKSON E. SICKELS, 

Member of the Commission. 



CHAPTER III. 

STATE OF THE LEVEES IN MISSISSIPPL 

Br Commissioner Maj. W. H. H. Bekyaurd, United States ENGiNBBRa. 

In accordance with the resolution of the commission calling for in- 
formation concerning the condition of the levees, number, location, 
and size of existing crevasses, records of high-water marks of diiferent 
fioods, and such other information pertaining to the question of the 
reclamation of the overflowed lands, so far as applicable to the Yazoo 
Basin, the following report is submitted to the commission : 

The shortness of the time in which to collect the necessary informa- 
tion, and tlie limited means at our disposal,, precluded anything in the 
way of au instrumental survey being attempted. An examination ot 
the entire line of levees along the front of the Yazoo Basin was made 
by Mr. Jas. M. Searles, civil engine«r. Reports and letters were received 
from Mr. M. L. Aleora, president board of levee commi^oners, first dis- 
trict; Mr. W. G. Myers, president, and I. McD. Vernon, chief engineer, 
board of levee commissioners second district; Mr. E. A.CHae, and others. 
From these examinations and reports much vainable information was 
obtained concerning the present system of levees in the State of Mis- 
sissippi and the changes necessary to completely protect the lands of 
that section from annual overflow. 

The counties bordering upon and near the Mississippi Eiver are di- 

H, Ex. 127 5 r^ i 
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Tided into two levee districts, known as the first and second. In the 
former are the counties of De Soto, Tunica, and Coalioma. The latter 
district comprises the connties of Bolivar, Washington, and Issaqneua. 
Warren County, the most southern in the basin bordering on the river, 
is without any organization, and has but few miles of levees, 

In the firsi or upper district, the line commences in De Soto County, 
at thehills which border the southern shore of Horn Lake ; thence running 
westwardly, it approaches the Mississippi Kiver in the vicinity of Nor- 
folks, and from that point it runs, at a safe distance from the bank, to 
the northern line of Tunica County. The length of the line in De Soto 
is about eighteen miles ; it is in good condition and has no breaks. It 
stood abont two feet above the high water of 1874. The average height of 
the levees is abont six feet, with crown equal to height, and with side- 
slopes of 3 and 2 to 1. 

In Tunica County the line is about thirty-seven miles long, and is fa- 
Torably located by leaving oat three large river points. The levees iu 
this county have an average height of 8^ feet, with crown of 6 feet and 
side-slopes of 4 and 2 to 1. The river banks are caving badly along the 
whole front of this county, particularly so in the vicinity of the village 
of Commerce, and a new location of the line is rendered necessary. The 
only crevasse that occurred in this county during the flood of 1874 was ac 
Trotter's, near Eagle Lake. It had a length of 760 feet and depth of 12 
feet. In Coahoma County the line is fifty-five miles long, with an aver- 
age height of 12 feet, crown of 6 feet, and with side-slopes of 4 and 2 to 
1. The rapidly-caving banks along the froutof this county necessitates 
anew location of the levee-Hue. The Yazoo Pass and Hnshpnckaiia 
levees are located, respectively, near the upper and lower end of these 
connties. 

The dimensions of the former, as reconstructed in 1859, were, height, 
40 feet ; crown, 10 feet : side-slopes of 5 and 3 to 1, and with a length of 
300 feet. Across a willow flat adjoining there was constructed during 
the same year a levee 25 feet high, 5,000 feet long, crown 10 feet, and 
with side-slopes of 4 and 3 to 1. These levees stood 4 feet above the 
high water of this year, {1874.) The Hushpuckaua was closed in 1871, 
It is 250 feet long, 43 feet high, crown of 8 feet, and with side-slopes of 
3 to 1 on both sides. This levee is still intact. It stood 6 feet above 
high water of 1874. A crevasse occnrred this year in oneof the wings; 
the opening was 300 feet long and abont 12 feet deep. Though this 
levee is in the upper district, its preservation is so essential to the protec- 
tion of the lands in the lower district that its construction and repair is 
taken in charge by the board of levee commissioners of the latter dis- 
trict. The following crevasses occurred in Coahoma during the flood of 
1874: 
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From the fifth to the e t,3 th break the flood passed o\ er the unbroken 
line of levee at a depth of alout six feet. 

In the counties 'rsf BolivaT, Washington, and Issaquena, comprising 
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the second district, there are oue hniidred and niuety-sevsii milea of 
levees. The average height is about eight feet, witli a crown of six feet, 
and with side-slopes of four and two to one The following cievassea 
occuired in Bolivar Coantv during flood of 1674 
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Besides varions small breaks in the vicinity of it fish Point 

There were no crevasses in Waslihigton and Issaquena CJouiities thlg 
year, though there were two in the latter county left open from pre- 
vious years. 'ITiey are known as the Camniack and Christmas breaks. 
The former is three and a quarter miles long, with no average deiith of 
thirteen feet ; the latter is abont two and a quarter miles long, witb an 
average deptb of eight feet. The levees in the lower district are gen- 
erally favorably located, except in some few localities, bot new sites 
will be required to insure a comparative degree of permanency. 

In Warren Connty the only remaining one of the basin fronting on 
the Mississippi Biver, a small levee of three feet elevation extending 
tVom tlie county-line to a point near Eagle Bend, a distance of about 
seven miles, is all that this county has. The expense attending the 
reclamation of the lauds in this county, on account of the diflieulty of 
securing proper drainage arising from the back-water up the Yazoo 
Eiver, has hitherto precluded any attetnjits at securing immunity from 
the floods. 

The following table shows the number of cubic yards necessary for 
the reconstruction of the levees at tlie several points indicated, and 
according ia the plan and location of the levees a.s now being con- 
structed in the State : 



Name of levee. 


County. 


Gallic yards. 
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CoaJionia 
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In tbe lower district upward of 200,000 cubic yards have been con- 
tracted for, to be finished in Febraary, ].S75. In the upper district, 
however, no means have yet been undertaken to close up the worst of 
the existing bre.aks, and the line is still in the condition that the flood 
of 1874 left it. It is estimated that about 867,000 cubic yards will bo 
reqnired to finish the line as it was originally constructed ; this, at 30 
cents per cabic yard, amounts to $260,000. 

The Yazoo Basin presents many advantages for reclamation over 
the other districts now needing protection from the floods of the 
Mississippi, on account of the natural drainage afforded by the vari- 
ous streams that flow toward the Yazoo Eiver. All of these, with the 
exception of one or two minor ones, flow toward the Yazoo. Thtar 
banks are generally above overflow, while their slope is sufficient to 
carry off' the raiu-fall. A continuous line of levee may be buflt along 
tbe front of this basiu, and, with proper height and cross-sectiou, 
made to protect the bacls: lands from the disastrous effects of the 
flood. In the upper counties, the river-bank being of a light sandy 
nature, and caving badly, a new location is necessary, partiealarly at 
the Yazoo Pass, as the breaking of the line at this point would entail 
great damage upon the Yazoo Basin. It might be found necessary to 
go east of Moon Lake, and from that point continue down east of Friar's 
Point ; thence, by way of Port Eoyal Eidge, east of Lewis's Swamp, and 
down the Totten Eidge, crossing the Eushpuckana below the present 
levee. In Bolivar the line should be relocated, commencing at the 
lower end of Vermillion Lake, and keeping down the east side of Boli- 
var, omitting Catfish Point; then keeping down through Washington 
and Issaquena Counties, at a safe distance from the banks, and avoid- 
ing the larger bends entirely. In case it be found necessary, these latter 
might be protected by low levees upon something of the same system 
as now adopted. In Warren County a levee along the river-front would 
afford only a limited protection, as the lands would be overflowed from 
the back-water of the Mississippi up the Yazoo, The lower portion of 
the county could only be effectually reclaimed by leveeing up the banks 
of the tributary branches, and at the same time providing measures tor 
draining tbe rain-fall. The distance up which we must levee the tribu- 
tary blanches can only be determined after a thorough instrumental sur- 
vey has been made, as the increased height to be given to the leveeson the 
Mississippi front, arising from restmining the flood-waters within nar- 
rower limits than at present, will necessarily cause the back-water to 
set higher up the tributary streams. The new line, as before described, 
can only be an approximation, and is so intended, as its correct position 
can only be determined after the thorough and comprehensive survey 
above alluded to has been made. The increased height and cross-sec- 
tion arising from restraining the flood, and from the levee being retired 
from the bank, can then be more accurately determined, as well as 
what portion of the existing system can be naed in the new one. 

The estimated length of the line is about 362 miles, and the estimated 
amount of material required is about 31,188,000 cubic yards. 
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For a comparison of the flood-marks of different years, tlie following 
table is added : 



Locality. 




Anthority. 




H gh water of 1858, 32 laches below 1863 . 
H gh water of 1859, ISJ laohes below 1858 




T B Ml 




























H gb water of 1858, 19 Inches above 1844. . 
H gh water of 1859, 11 Inchea above 1844 . 
H Eh water of 18^ 38 Inohea above 1844 . 
High water of 18fft 38 inohee above 1844 . 
H gh water of 1874, 45 Inobea above 1844 . 
High water of 18T4. 7 inOhas above ISei . . 
High waler of m4, 3 iuohes above 1867 .. 
High water of 1?)4, 5 Inches above 1867 . 

High water Of W4, below 1858, 859,1362, 

High water of 1814, below IBoa, 889,1869 
Highwalei:oflB74,abovel858, 859.1883, 

Hi^ water of 1814^ S3 inches above'anv^ 
High water of 1*74, below 1858, I95fl, 1*9, 
High water of I8J4, below 1658, 1859, 1883, 
High water of 18V4, 48 hiches below 1863. 
High water of 1371, flO inches below ISIiS. 
High water of 1ST4, 36 inoheB below 1867. 





















































































































Conncil Benil cutoff, above Helena, occurred May 10, 1374. 

Original map is on file in the Engineer Bureau of the War Depart- 
ment. 
lifspect fully submitted. 

W. H. H. BEJIYAUED, 

Captain Engineers. 



CHAPTER IV. 
CONDITION Of THE LEVEES IN LOUISIANA. 

By ColITinSSIONBR P, O. HEJiERT. 

I have the lionor to submit the following : 

1. Map showing changes of river from Sargenfs Bond to twenty 
miles below, since the Davis cat-off in 1867, On a scale of one mile to 
3 inehes. (Original on file in Engioeer Department, United States 
Arm.v.) 

a. Map showing changes of river since 1838, from the Arkansas line 
to Providence, on a scale of one mile to IJ inches. (Original on file in 
Kiigiiieer Department, United States Army.) 

;i. Map of Bonnet Carr^ Bend, showing the orevasses of 1871 and 
tS7 , at that point, on a scale of 1,200 feet to an inch, (Original on file 
ill liJ'igineer Department, IToited States Army.) 

4. 'rable of crevasses that have occurred in Louisiana since 1S64 to 
the pesent time, with their maximum dimensions, dates of beginning 
to discharge, and ceasing to discharge. 

r». Table of high waters — having reference to high water of 1858, as 
l>i r Humphreys and Abbot's report — and 



d by Google 



70 Al^LUVlAL «A.S!K Of THE MlSSIbSIPPI KIVKK. 

6, Table of rate of caving at 100 difftrent piaees, being every locality 
where eavings have taken place since 1866, from the ArUansas line down 
to tide-water. 

7, Estimate of levees needed for 1874-'75, overand above those ordered 
by commisaion of engineers of Louisiana, Hmounting to 3,198,700 cabic 
yards of earth. To this must be added at lea-t 250,000 cnbic yards of 
earth for repairs. All these levees are left out, simply for the want of 
means to constrnot them. 

Levees in the State of Louisiana are constructed, annually, under a 
contract between the State and a chartered "levee company." A com- 
mission of engineers determine, on the Ist day of October, the number 
and sites of levees to be built, and issue orders to the levee company 
iu accordance therewith, accompanied with maps and all necessary 
specMcatious. After the levees are constnieteU another board, stylod a 
"commission of persons," passes upon them, after proper examiiiaiion. 
Upon their certificate the " levee company -' is paid by the treasurer 
of the State. The " levee tax^ is now limited by law to two mills for 
" eonstrnciion," and one mill for " repairs," upon the dollar. These two 
taxes have, this year, been consolidated by the commission of State 
engineers, upon "construction." It will be perceived that the quantity 
of levees constructed depends upon the amount of the tax collected, 
the "levee company" being simply the agent of construction for the 
State. Without entering into tedious and unnecessaiy details, I would 
say that the State of Louisiana is at this moment iu a deplorable condi- 
tion in regai'd to protection frota inundation. 

With ruined finances and an impoverished people, the State of Louis- 
iana canuot protect herself against her remorseless enemy, the Missis- 
sippi, at its annual high floods. The General Government must come 
to the rescue ; otherwise, the fairest and most fertile portion of the Val- 
ley of the Mississippi must be abandoned and become depopulated. 
There is no illusion in this. It is simply a fact. 

So far back as the year 1846, when chief engineer of the State of 
Lonisiana, in my report to the legislature, I uttered the opiuion that all 
improvements, including levees, upon the Mississippi, belong to the 
General Government, as it is a national rivet'. 

The system for the ])rotectiou of the alluvial lands of the Mississippi 
should be based upon accurate scientilic surveys and examinations, and 
include the whole valley of the river ; and, once adopted, to be carried 
out through a series of years, if necessary, annual appropriations to be 
mtide by the Government, as for other works of national utility. 

The mode of accomplishing this must, necessarily, be leit to congi'cs- 
sional legislation. 
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Table showing the rate of caving for different ijears on ike Mississippi 
(Complleil from notes of Board of 3tai« Ettglueore of Louisiana, liy 
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Slver, in the State of Lomsiana onlij. MseA oit mrKei)s made in IStJij. 
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u the Slate of Louluana oidi/, based on sarceifa made In I3G(J— CoiitiTUied. 
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TaUe of levees caved into the MUeUatjppi Eiver, tf-c— Continued. 
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TaUe of levees cared into tbe 



MISSISSIPPI KIVEK. 
Eiver, ij-e.— Continued, 
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APPENDIX A. 



IIEPOET OF C. M. FAUSTLEEOY, SEOEETAET OF THE COM- 
MISSION, UPON THE AFPLIGATION OF THE EESEEVOIK 

SYSTEM TO THE VALLEY OF EED EIVEE. 

Washimgtoh, D. C, December 7, 1874. 

Sir : In the interim between the receipt of your letter of instrnctions 
of the 21st of September last and the preseut, I have devoted the time 
in ascertaiaing, in tbe Eed Uiver Valley of Louisiana, as much positive 
information as I could about the extent of the lakes and other low areas 
in the bottom-lands of fied Eiver that might be made available as reser- 
voirs to restrain the floods of this stream; and, altogether, sach informa- 
tion aa I have been able to collect, will, 1 trust, be of that kind that 
shall conform as near as practicable to the exact requirements of your 
instrnctions. 

The time allowed me, and the appliances available, have not sufficed 
for that critical personal investigation of the subject of artificial reser- 
voirs within the natural basins of the upper-lake regions which would 
justify me in attempting more than some general observations in con- 
nection with the facts imparted to me by those who have for a long 
period of time been familiar with this interesting problem. 

With regard to the second branch of the subject submitted for my 
report, I have less embarrassment, for, having resided ni)on the banks 
of Bed Elver for some years back, and having very frequently trav- 
ersed the stream in its extent, from its mouth t-o Shreveport, to and fro, 
my attention has long been earnestly directed to the question of the 
most advantageous method of protecting the alluvial lands of this region 
from overflow. Proceeding to treat the several propositions as they 
have been presented, the lake country comes first In review; and here 
I would present some views of Mr. W. C. Melvin, civil engineer, (who is, 
and who has been for a number of years, assistant State engineer for 
the Eed Elver district of Louisiana : ) but before doing so, I will take 
occasion to say that I came in contact with no individual in that sec- 
tion who possessed, by general consent, a greater amount of practical 
knowledge bearing upon the subject of my investigations than did this 
engineer. The United States engineer-steamer Sterling having been 
placed at my command for the purpose of examining the lake country 
with the view to this report, Mr. Melvin very kindly accompanied me. 
Unfortunately for my purpose and persoual satisfaction, we wei-o pre- 
vented by extreme low water from proceeding further in that direction 
than to Gold Point, on Soda Lake, opposite to Albany. 

In response to my inquiry for reliable information Mr. Melvin writes : 

"I beg leave to submit to yon only such facts as come within my 
individual knowledge. With the view of forming a basin or basins 
to retain a portion of fiood-water to supply the river during the low- 
water seasons, I believe that one basin, embracing all the lakes ftom 
Bpriugbank down to Couchatta, and thence in a direction southwest-by- 
west, below Sewal's Canal, crossing Peace's Bayou and Black Bayou to 
Irvin's Bluff, below Harrison's saw-mill, with loelcs at Black Bayou to be 
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constructed to supply Clear Lake, ami thence through to Ferry Lake 
and Cypress Bayou and Jefferson, Tex., could be availed of for this pur- 
pose. Lieutenant Fuller makes the fall of water from Pulton, Ark., to 
the head of the rati 0.20 to the mile. (I believe it to be somewhat 
greater, though I am not prepared to prove It.) From Springbauk to 
Couchatta Bluff the distance by river is thiity-three miles. This will 
give a fall of 6.60 in this distance to be overcome by a da.m ex- 
tending ttom the west bank of Eed Biver to the west bank of Black 
Bayou and the bluff forming the western limits of this basin. Should 
this dam be built four feet above flood-level, leaving at the river 30,000 
feet superftce, no danger need be apprehended of the dam being flooded. 
This sectioUj with the locks or waste-weirs that will be required at 
Black Bayou, will give a discharging section of one-third more than 
that of the river at Shreveport, where all the waters from above are 
confined to a single channel, a section of which is 23,000 feet long, 
being more than sufficient to contain within the bauks the flood-water 
of 1874-, which was greater in volume than that of any flood since 1849. 
A dam at the place named would be nearly 5J miles in extent from 
blnff to bluff, and should have an average height from ground sur- 
face of lOJ feet, crossing Caddo Prairie and some other points that are 
above the mean swaiup-Ievel. 

" These Caddo Prairie lands were in former days cultivated success- 
fully, but for long years have been abandoned on account of constant lia- 
bility to overflow. The basin formed here would of course prevent them 
from being cultivated in future. The number of acres which would thus 
be rendered permanently useless is less than four thousand; no other 
lands would be affected. 

"The area covered by this basin is something more than 113 square 
miles, or 3,150,259,100 square feet, and will retain an average depth of 
water of iive feet above mean low water, giving 15,751,296,000 cubic 
feet of water to be retained to feed the river at its lowest stages. 
The water dischargetl through the channel of the river at the ' Pack- 
ery,' one mile below Shreveport, during low water does not exceed 3,000 
feet of cross-section, with a current less than 3 miles per hour. The 
additional supply from the basin described of 2,000, making the section 
of discharge 5,000 feet, we shall bave thus nearly four feet of water in 
the channel, that will last about 28 days coming from the basin. 

" There is yet another basin which could be made to supply J more 
■water than the one just described, and which would serve to extend the 
time during which this additional quantity of water might be kept in 
the channel, say 35 days longer ; giving in all 63 days of fair low-water 
navigation." Our low- water season usually commences in July, about 
the 16th, and continues until somewhere near the middle of Kovember. 
The crops are usually disposed of before the commencement of low 
water in the river, and the eopplies have been returned to the planters, 
who are again prepariug another crop that cannot be made available 
until about October 1st, and then only a small part of it, (for the whole 
of the cotton-crop is seldom ready for market before the 35th of Decem- 
ber,) consequently the supply of water in the river will not last long 
enough to serve in moving the crop as it is gathered, for the water from 
the basins becomes exhausted in September. 

"The ai'ea covered by the second basin before named would bo 
something more than 160 square miles, embracing within its limits Ferry 
Lake, Caddo Lake, Jim's Bayou, Clear Lake, and all the swamp-lands 
lying east of these, to the west bank of Bed Eiver, from Cowhide Bayou 
down to Gold Point on the eastern limit, and to the Gate-Post-s above 
Albany on its western limit. 
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"A dam with locks and waste-weirs near Albany, lanniag northeast 
and ending opposite Gold Point, would be about two aud a half miles 
in extent. As one of the objects of this basin would be for the improve- 
ment of the navigation through to Jefferson by Cypress Bayou, the best 
way to accomplish this and tuake the navigation permaneut would be 
to put locks at Albany and dredge through Ferry Lake and Cypress 
Bayou, the entire fall from Jefferson to Albany not being great enough 
to mfike this impracticable. 

"This, however, would not improve the navigation from Albany to the 
foot of Twelve-mile Bayou, and probably the fall of water between these 
two points being too great to be readily retained by locks, aud the char- 
acter of the soil composing the banks, of such a nature as would render 
the construction of these locks altogether too expensive ; a channel cat 
from the extreme northeast arm of Soda Lake and entering the river 
two miles below Willow Chute and abont the same distance above the 
proposed dam of Mr. Leavenworth, would probably be more effective 
than to depend upon Twelve-mile Bayou as the channel for navigation, 
as is now the case. I believe that a lock having a lift of 6 feet, will 
do. 

" With the limited time commerce would be benefited by these expen- 
sive works, it may be a matter of doubt whether the almost certain 
destruction of the planting interest on the west side of the river from 
Dooley's Bayou down to the position occupied by this dam near Gold 
Point, wiU not be in excess of the benefits accruing from it. The forma- 
tion of this reservoir would have for its purpose the improvement of the 
navigation through to Jefferson. But 1 am of the opinion that this con- 
sideratiou is of slight moment when it is understood that navigation to 
that place is but spasmodic and altogether uncertain, and for the greater 
time, when most wanted, not practicable. 

"Bayou Bodceau, and the lake of that name, is sometimes mentioned 
as a convertible basin to relieve the floods of Bed Eiver. This lake can 
in no way be so utihzed, as it has no connection of importance except 
through Loggy Bayou, 110 iiules below Shreveport, aud at this point 
the river has within its banks a section sufficient to discharge the waters 
of the ordinary annual floods ; hence it can be of no value whatever in 
this connection. 

*' Lake Bisteneau, the recipient of the waters of Dorcheat Bayou and 
other smaller ones i>rineipally flowing into it from the east, is a lake of 
considerable extent and of commercial importance, affording, at ordi- 
nary stages of water, fair navigation to Minden, abont eight miles above 
its head on the Doreheat. 

" Lake Bisteneau, unlike many of the other lakes, does not connect with 
any other series until it reaches the waters of Bodceau and other 
bayous near its foot in the bottom-lands ot Bed Eiver, when it dis- 
charges through fjoggy Bayou and Conchatta Bayou into this stream. 

"The character of the lands bordering the lake and forming extensive 
bottoms, liable to overflow yearly, is of a superior quality, and crops 
can be and often are made after the floods have receded, which is 
seldom later than May, and often in the month of April. 

"A project for converting this section into a reservoir would be of no 
benefit whatever, in my opinloa ; for, in the first place, it has not suffi- 
cient dimensions to be useful ; nest, its connection with the river-bottom 
from Swan Lake down toBayou Conchatta is such that the work would be 
enormously expensive ; and, finally, by this process much valuable bot- 
tom-lands in its borders would be rendered valueless. I conclude, there- 
fore, that it win be best to leave Lake Bisteneau to take care of itself. 
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" OtOBS Lake, having its outlet through Cross Bayou at Shreveporfc, 
during medium and higher stages of water, Is filled through Bluid Bayou 
and Bowman's Ohnte, and some lesser bayoas, from Twelve-mile Bayou. 

"According to Lieutenant Fuller, this lake, at mean low water, is rather 
more than 20 feet lower thau Soda Lake. The distance from the gate- 
posts to Bluid Bayou is about 21 miles by ■\vater-eourse. It does uot, 
during flood-seasons, damage any valuable lands, except, perhaps, a few 
hundred acres lying between Twelve-mile Bayou and its eastern margin." 

Mr, Melvin does not deem it at all practicable to utilize the natural 
basin, in which lies the Bayou Pierre, for several reasons, good and suffi- 
cient in my view, and which will be made to appear further along. One 
important effect may be accomplished by the formation of reservoirs 
above Shreveport, viz, the forcing the whole volume of water to find 
its way out through the main river from Carolina Bluffs to Shreveport. 
This part of the river haa been gradually flUiug up since the formation 
of the raft above. The larger volume of water that will thus be made 
to pass through will increase the scouring process, and thereby its section 
of discharge, and will, at no very distant day, be found sufficient to 
carry off all the water which the floods may supply. 

The question arises from this: Will it not be better to confine the 
waters by a system of levees on both banks of the river, that will e " 
the double purpose of reclaiming more thau 150,000 acres of u " 
cent farming-lands, while at the same time improving navigation i 

The State of Louisiana has a system of levees that possibly would be 
sufBcient if under proper direction, and there was the necessary means 
within the State to perfect it in this river. 

A line of levee built extends from the higher banks on east side of the 
river near the Hurricane Bluffs to Murray's Bayou, eight miles below Mrs. 
Cain's, opposite the city of Shreveport. This line closes every outlet 
through the east bank of river, except Mack's Bayou, and that I believe 
is to be closed during the current year. 

The number closed already is seventeen, among the most important of 
which are Willow Chute, Williams' Bayou, Benoit's Bayou, and Cain's 
Bayou. 

WiUow Chute and Williams' Bayou conducted the waters of the river 
into Lake Bodcean near its foot, thence out through Bed Chute Bayou 
to the foot of Lake Bisteneau, and through Loggy and Oouchatta Ba- 
yous into Eed Elver again. All the other bayous enter Bed Chute 
Bayou, and through it again strike the river. 

We come now to a very important system of levees, both in the 
interests of navigation and the very valuable planting-interests ex- 
isting and to be created by it, embracing the entire basin lying west of 
the liver, and extending west of Bayou Pierre to the hills forming the 
west boundary of the basin, and extending from the bluffe one mile be- 
low Shreveport, to the Bayou Wincey, a distance of 148 miles by river 
from Shreveport, embracing an area of more than 400,000 acres of the 
most fertile lands in this or in any other State. 

It is said that for this class of lands 760 pounds of lint-cotton to the 
acre is not an unusual crop. But the liability to overflows prevents, in a 
great degree, planters from risking their means in the attempt to culti- 
vate here. Theie should be good levees built from the bluff below 
Shreveport down, closing Eayou Pierre and all the old ehaunele of Eed 
Elver left by the cut-offs (there being three of them) down to Shreve cut- 
off, and thence down to Tone's Bayou. 

This turbulent and altogether useless bayou depletes the river, during 
mean low water, of flve-scvonths of its feed, drawing it back to Bayou 
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Pierre, ant! thence over the tough mixture of blue clay, rausde-shells, 
and gravel, that is found to extend from Gravel Point to above the 
Bed Banks, and Laving no well-defined channel, but spreading over the 
■whole bottom. With all It-s accessions of water this Bayou Pierre is not 
navigable its entire length at any time, and only about three months in 
the year is it navigable as high ae Gravel Point, distant from Grand 
Bayou only three miles. 

There have been nnmerous attempts made to effect a partial stoppage 
of Tone's Bayon, so that during low-water seasons the water would in 
the main be free to follow the river. Success has never attended any of 
these efforts, and any future attempt to partially close it must be one of 
doubtful results. 

It should be permanently closed with a stcong earth levee, having 
■wings, sufllcient to prevent any possible chance of the action of the water 
passing around it. 1 am informed that the Secretary of War author- 
izes the statement that an appropriation will be asked of OongrcBS espec- 
ially for the purpose of permanently closing this bayou. The State hae at 
one time closed all the outlets hereabout of importance, except Grand 
Bayou. Bayou La Chute, one mile above the mouth of Loggy Bayou, 
is open. The State levee some years since broke, and lias never been 
rebuilt. One-half mile below Loggy Bayou is another levee that caved 
into the river in 1S73. Within this half mile there are two other bayous 
putting out, having good levees across them yet. From this point to 
Shreteport the levees will not average more than 5 feet in height. 
Porty-three miles of levee will here be required, sixteen and a half of 
which had at one time been built by the State. Below this not much is 
needed, the river being wide and deep enough to contain the flood- 
waters. Kothing has been said of the lands lying east of the river, 
though there ai'e many valuable plantations on that side above Loggy 
Bayou. They are less than one-fifth in extent and valne compared to 
those on the west side of the river. 

As it would hardly be possible to carry on the work of leveeing both 
sides at the same time, it is obvious where the work should be first en- 
tered upon. 

Time and assistance must he given to the river to scour its bed to a 
greater depth, and for its banks to cave. For this puri^ose, all the grow- 
ing timber of every description that is standing within GO feet of the crest 
of the banks should be cut away ; roots and stumps loosened ; in shorb, 
everything done to facilitate the caving and scouring process. A 
dredge-boat should be kept at the work of removing the obstructions in 
the bed of the liver, such as wrecks of steamers and barges, sunken 
logs, &c., &c. 

For this purpose the United States steam snag-boat Aid is well 
adapted, and it would entail no great expense to the Government, 
whilst it ■would be of incalculable benefit to navigation and commerce, 
by assisting the river to acquire rapidly the requisite capacity of dis- 
charge TV'ithin its own banks. 

The character of the soil composing these bank is such that, upon ex- 
amination of them, any engineer would concede the correctness of this 
conclusion. 

Mr. Melvin does not favor a system, of reservoirs for reclamation, lie 
says, for " the reason that instead of reclaiming, they would destroy 
their availability for agriculture, and thus detract from instead of add- 
ing to the value of the district through which the river passes." 

The main object of these reservoirs being the better tiacility for navi- 
gation, and the prevention from overflows by the too sudden precipita- 
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tion of tlie flood-waters upon tlie lands below, this purpose o-oiild the 
more readily be effected by leveeiug both baiiks of the river where re- 
quired, and gradually closing the outlets. By a complete system of 
Jevees commencing from Sprmgbank on the east bank, and at Blan- 
ton's Bluff on the west bank of the river, closing every outlet on both 
Bides, these lakes and swamps will be soon almost made dry. The only 
water entering them -n'iU be the drain from the high bluffs and lands 
sorrouoding the basin, 

On the east of the river the only outlet required for this drainage will 
be Dutch John's Slough, putting iuto the river at Couchatta Bluft^. 
Posten Bayou will afford ample water-channel to Dutch John Lake and 
into the river. 

On the west side of the basin Peace's Bayou and Black Bayou will 
prove ample to carry all the ivater drawn from the high lands on that 
side into Clear Lake and Shift-tail Lake, thence through Soda Lake and 
Twelve-Mile Bayou into Bed Elver. 

It -will need, to effect this, levees on the east side of the river, estend- 
ins through three townships, leijniriDg perhaps 24 miles of levee, that 
will probably average 8 feet in height. On the west bank the levees 
would aggregate'., say, 2,600,000 cubic yards, at a cost of 30 cents per yard, 
which would be $780,000. As a compensation for this outlay, we should 
have the improved and improving navigation ot. the river through this 
section, just cleared of raft, and heretofore useless ; and for the second 
consideration 174,000 acres of the best coiton-lands In the world will be 
in a condition to be cultivated ; one-half for immediate use, and the other 
half would gradually assume the same condition. It is a moderate esti- 
mate to say that this will enable us to produce 70,000 bales of cotton 
more than can now be produced, with a corresponding increase in the 
other products of the soil annually. 

" The section of the river one mile below the city of Shreveport has 
a capacity of high- water dischai-ge of 23,000 feet superfice nearly." The 
high water of 1874 left the bank on the east 1.20 feet above flood level. 
On the west it skirts along high bluffs. Though this channel all the 
waters of the river have been collected that above this point were dis- 
tributed through various outlets ; those ot the eastern basin being all re- 
turned at and above Couchatta Bluffs; those of the western basiu 
through Twelve-Mils Bayou andCross Lake, on the northwest boundarj- 
of Shreveport ; thus we need not fear being flooded at this point. 

Below Shreveport on the west the river is depleted by Bayou Pierre , 
Sand-Beach Bayou, Tone's Bayou, and Bayou La Chute. On the east- 
ern aide of the river we have still open Mack's Bayou, branch of Mur- 
ray's Bayou, and Braddock's and Mulberry Bayous, all of considerable 
extent, besides eleven other bayous, among which will be found Lay's 
Bayou above Lotier Point. As this bayou returns a portiou of its 
waters to the river below the Seopini, it should be closed with the 
eleven mentioned. 

With all these bayous taking the waters from the main river and 
conducting them through the more direct and shorter routes to re-enter 
the river through Loggy Bayou from the east, and Bayou Wincey 
through the west bank, twelve miles below Tone's Bayou, we have a 
section of dischai-ge of nearly 3,700 feet superflce within its banks. 
Through Tone's Bayou we have a section of discharge about 6,600 feet, 
with a greatly accelerated cnn-eut. Above Tone's Bayou we have a 
section of discharge in the river of about 9,000 feet. We shall then 
have lost, before arriving at Tone's Bayou, 14,000 feet of high-water 
, and after passing Tone's we have lost 19,300 feet. This 
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qufintity then passes over the basins east and west of the main river 
The means used to recover and confine this to the river must be grad- 
ually applied, 

Below the month of Bayoa Cotile the Stat-e in time past had bnilt a 
eoatiuuous line of levee down to Bayou Bapidea, and from thence, com- 
mencing at the south bank of the bayou running up some miles, a con- 
tinuous line down below the line between Rapides and Avoyelles, about 
six miles. A great part of these levees remains intact ; but many seri- 
ous breaks and crevasses exist, and so render the whole of the planta- 
tions from the town of Alexandria down (with but few exceptions here 
and there) entirely useless for planting. 

I am informed by Mr. Melvin that in 1S71, he, in his capacity as as- 
sistant St-ate engineer for the Eed Biver district, made thorough ex- 
amination and ratimates of the number of cubic yards and the charac- 
ter of each separate work of repair and constraction, and that the cubic 
yards in number aggregated 763,000. 

These repairs have been neglected so long that no doubt a greater 
amount of work will now be needed to be done. Owing to the high 
floods of last season in the Mississippi, and its crevasses, the Red River 
Talley lands were submerged from the mouth of the river to within 
fifty miles of Alexandria. Levees on the east side of the river are but 
little required, only here and there for particular plantations, from its 
mouth to Grand Eeore, whilst on the west they are not needed for a 
greater distance than thirty-five or forty miles on the river below Alex- 
andria. Six to nine miles below this place, the levee, which was already 
in a precarious condition, has gone into the river for the distance of 
one-half mile since the recession of the waters. At Wilson's plantation, 
some thirty miles below Alexandria, the high water of last season broke 
through, doing ranch damage, owing to the very wretched state of the 
levee at that point. Upon the Atchafalaya River and the Bayou La 
Glaise even the very indifferent levees thereabout saved much very 
valuable laud from the Mississippi overflow of the Lower Red Elver 
Valley. Here I would ofler the suggestion, in view of the possibility of 
the General Government taking the conduct of the levees in charge, 
the necessity of prescribing stringent regulations providing against the 
habit, universal and most pernicious, of turning hogs upon the levees. 

In my opinion, the key to the question of reclaiming the alluvial 
lands of this valley is to be tbund in the fact that, during the high flood 
of this year, the banks of the river, along its narrows between Tone's 
Bayou and Loggy Bayou were not inundated, save in some very low 
places. But on both sides of the river, the waters coming from the 
rear caused what damage was sustained ; (fortunately the water sub- 
sided in time so that good crops were made.) Can this remarkable fact 
be accounted for by reason of the removal of the great raft-obstructions 
above? A correct solution of this query will, in my opinion, go far to 
solve the problem of reclamation in this valley. If the answer be in 
the afBrmative, then the greater qnantity of water heretofore dispersed 
through many outlets has now recovered its ordinary river-channel, 
with increased volume and velocity, and the scouring process becomes 
correspondingly increased ; and thus already has the river in that 
region reduced the level of both its bed and surface to the degree 
requisite for its ready discharge through its own banks. 

I believe that the hitherto controverted qu^tion of the effect of 
levees upon rivers has been conclnsively settled in favor of the system. 
Where there are few outlets to raise the level of beds in sedimentary 
streams, the effect of volume gives increased velocity, and the combined 
effect deepens the bed and enlarges the surface. 
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It is a well-aseertaiQed fact tliat tlie Mississippi Biver becomes deeper 
as it approaches the sea, and. the amount of seditneutaiy deposit washed 
through defies close estimate, though we have some approximate of it 
by the obstructive bars outside of it-s mouth. 

G. W. E. Bayley, civil engineer and member of the commission of 
engineers for levees in Louisiana, kindly furniaUed me with some opin- 
ions, which I deem worthy of record here; 

" Colonel Charles M. Fauntleroy, &e. : 

"DeARSie: As requested by you, I submit the following brief 
statement of my general views respecting what should be done for the 
improvement of tSe Eed Eiver Valley country in Louisiana. 

" I would apply the levee system to Eed River, and thereby facilitate 
and expedite the washing out and enlargement of the channel between 
Grand Ecore and Shreveport, and between Shreveporfc and the head 
of the raft, by retaining all the water possible in the main river. The 
removal of obstructions, logs, snags, rafts of drift-timber, &c., to tlie 
free flow of the water In the main river where contracted and elevated, 
both bed and surface, by deposits caused by the old raft below Shreve- 
port and the new raft above, would be necessary to favor the required 
enlargement of the main river. Levees should be located far enough 
back from the river-bank to allow for enlargement ; and outlets which 
divert water from the main channel should be closed, from time 
to time, and so rapidly as the enlargement of the main river will permit 
of its being done. I would build levees of ample width of crown and 
base, and not less than two feet above the highest known water-mark. 

" The greater the quantity of water thus retained in the channel, the 
greater the velocity and the more rapid the scour j and the greater the 
quantity the less the slopes of bed and surface required for its discharge. 

" Where the rafts were, the bed and surface and banks of the river are 
many feet higher than they were before the raft-formation, when ail the 
water was confined to one channel, as between Cotile and Alexandria, 
and below, opposite Grand Ecore and Shreveport, and above the upper 
limits of the raft. Where the greatest quantity of water is confined to 
one channel, the slopes are least. The rafts, acting as dams, caused 
lateral overflow, the elevation of the river-banks, and the filling up ot 
the river-bed by deposits and sunken logs. The effect of outlets, how- 
ever caused, is to raise the bed and surface of sedimentary rivers. I 
would reverse the process on Ited Eiver, and particularly through the 
old and new raft-regions. In time, the levels of bed and surface would 
be reduced, and the dangers of overflow much lessened thereby. 

"The lakes between Grand Ecore and Shreveport owe their origin to 
the elevation of the bed and banks of the main river caused by rafts. 
The head of the raft was near Natchitoches, when Louisiana was first 
settled, and the beds of portions of the lakes above Shreveport were 
above overflow and in cultivation within the memory of men yet living. 
The removal of the raft and the maintenance of a judicious levee-system 
is, in my opinion, the best and indeed the only remedy. 

" Reverse the process by which mischief was done. 

"It is possible, as yon say, to convert the lakes above Shreveport into 
an immense reservoir, and to utilize the water so retained to prolong 
navigation below Shreveport daring tho low-water periods. This is 
practicable, but would be expensive. 

"At present the valley-lands above Shreveport are of little value and 
but little cultivated. Their submergence to make the reservoir would 
therefore entail but little loss. I think that such a reservoir would be 
of very little, if any, practical use to reduce the danger of overflow -be- ■ 
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low. After it became filled — and ib would fill long before the floods pass, 
generally — it would be, of course, useless, and the breaking of sacli a 
dam, from any cause, would be a terrible calamity. 

" Below Sbreveport you could not make reservoirs without overflowing, 
by back-water, the cultivated and cultivable landa on the river-banks. 

" I think that the best policy would be to try to facilitate the drainage 
of all these lakes, and to favor the dischai'ge of water from them by ex- 
cavating, by means of dredging-machinery, draining canals up into 
them from their lower ends, where they empty into Bed Elver, just above 
Shreveport, Grand Bcore, Loggy Bayou. Couchatta, &c. 

'■ In substance, then, my plan of improvement for the Red Kiver Valley, 
in Louisiana, would be a levee system, with a gradnal closure of all out- 
lets for the main river, and thereby a cutting off the water-supply which 
makes the lakes, in great part, and the drainage of the lakes themselves 
at their lower ends, and their reclamation by means of deep canals car- 
ried into them at the level of the river below them." 

I concur generally with the foregoing, and would be glad to see the 
levees built and maintained by the General Governmeufc under an or- 
ganized levee department, comprised entirely of officers of the Engineer 
Corps, United States Army, within the nominal purview of the En- 
gineer- in -chief. 

It is absolutely certain that in the bankrupt condition of the people, 
and of the State of Louisiana, nothing worth while will or can be done 
to remedy the widespread existing disastrous crevasses, or as a remedy 
for future occurrences of similar character. If the General Government 
does not come to the rescue, the richest portion of this fertile country 
will have to be abandoned. 

I regret the impossibility of obtaining any reliable information re- 
garding the high-water marks of flood seasons between the years of 
1849 and 1874. There are special facts not heretofore st-ated that pri- 
marily affect the navigability of the Eed Eiver that perhaps had best 
be noted here. 1 shall, however, mention the one which I regard of the 
greatest importance. It is as to the condition of Latier's Bend, twenty 
miles below Shreveport. The neck of Latier's point is now about 250 
feet across ; the distance around it is 6 J miles. The difference in water- 
level at this neck, as measured at various times, gives an average of 
2.30. That part of the point passing from the upper side of the neck is 
encumbered with numerous wrecks of steamers, dangerous snags, and 
logs. 

The action of the water at the neek of the point is rapidly cutting 
through, and doubtless will, in a year or two at most, divert the water 
by this cut-off there made. The effect of this will be to cause still 
greater difflculty in navigating this part of the river, unless means are 
promptly applied ; for when the water has cut through the upper strata 
of the deposit, a channel of not more than 8 or 10 feet deep will have 
been made down to the older formation that at one time formed the bed 
of a lake, and which is so hard and tough, that the water in its passage 
over it will be powerless to effect a deeper cut; here, then, dredging 
will be requisite to effect a channel of sufHcient depth and width for 
the water to pass readily at all stages. 

Verv respectfully, your obedient servant, 

CHAS. M. FAUNTLEROY, 

Secretary to the Commission. 

G. K. Wabkkn, Major Migineers, ifce.. 

President of Commission. 
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APPENDIX B. 

liEFOllT OF SUltVEY AXD BOltlXGS MADE AT THE PRO- 
POSED SITE OP THE LAKE BOEGifE OUTLET, 



Among the many propositions for coutrolling the floorls of the Mis- 
sissippi Eiver, tor the protectioo of tlie cultivator of ita alliivial lands, 
attention has been prominently turned to outlets or weirs, for the dis- 
charge of tlie surplus waters during the flood season. 

Only two localities present themselves for snch weirs, witli any feasi- 
ble means of guarding and disposing of the waters thus extravasated, 
withoHt defeating the object of the levees; that object being the safe 
defense of the cultivalor against rivet-floods. 

These localities are the Bonnet Carre and the English Turn, and call 
for more thorough examination. 

Both were treated in the great delta snrvey of 1851 and 1S60, by 
Humphreys and Abbot, whose opinions favored such experiments 
under certain conditions prescribed by them. 

The consideration of the Bonnet Can-e, where the river approaches 
near Lake Pontchartrain with a very high levee on the left bank, showed, 
however, some momentous consequences of an outlet there, namely, the 
obstruction of LakePoutchartrain as a navigable lake, by deposits from 
the river, and the destruction of the Great Northern Eailroad ; both of 
which seemed inevitable, and stood as weighty objections to that lo- 
cality. 

The English Turn (two miles below) brings the river in like nearness 
to Lake Borgue, and without involving consequences so grave as obsta- 
cles to an outlet for the river. Lake Borgne has but minor value as a 
navigable water ; and, with shores opening directly to the Gulf, could 
not have its level materially elevated by receiving a discharge of Mis- 



Tlie distance from the river to Lake Borgne at Story and Eepose plan- 
tations, is only 6.3 miles. (See map A.) 

The bend of the river is somewhat convex, and slowly encroaching 
upon the land, with a high-water level above the land, varying from 5 
to 6 feet along the banks nearest to the lake. 

The bayon Bienvenue, of historic note, bounds above, and bayou Du- 
prez limits below, the area over which the waters must be gnided, iu 
ease of a weir being established here. The Mexican Gulf Canal has 
been cut from uear the river-bank to bayou Daprez, and, utilizing its 
channel, the canal passes with it into the lake, at about four miles south 
of the mouth of bayou Bienvenue. Both these channels must be avoided 
by the works which will be required to control these waters and guide 
them to the open lake ; and, even then, it is probable that both would 
soou bo destroyed as navigable ehannela. 

TOPOGEAPHY OF THE GllOUNDS. 

I have caused an exact survey to be made of the lines selected for tl»« 
probable location of the levees of protection, starting 8,000 feet apart oa 
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the levee-froDt, the lower liae 83 fe«t helow the line of Story and Ee- 
pose plantations. 

This line bears about N. 65° E., aud reaches the lake 1,583 feet above 
the mouth of Bayou Dviprez. 

Its length fromjlevee to lake is about 2S,200 feet = 5.322 miles. The 
upper line makes an angle of 120° with tte river, bearing N. 35° E., 
and steers clear of, and reaches the lake just below the mouth of Bayou 
Eienvenne. Its length from the river to the lake is 34,400 feet =6.5 miles. 

"Within this area of 12.5 square miles the space of open plantation- 
land, chiefly on the Story estate, is 750 acres ^1.3 square miles. 

The area of swamp-land, covered with trees, generally small maple 
and ash with large cj'press, is 4.74 square miles =:3,033 acres. 

All the prairie is liable to daily tidal inundations, while the forest is 
but little higher, in the main, and is frequently, much of it daily, under 
water. 

The lower boundary -line, starting from the river, now at low water, 
rises ten feet to the batture bank, (nearly one hundred feet wide from 
there to the levee.) This rises two and a half feet above the batture, 
and two inches above high-water mark of 1874, the highest known flood 
in this portion of the river. 

The line then descends 4 feet to the base of the levee on the land side, 
and thence with the land surface nearly 4 additional feet in the first 
station of 700 feet. It then rises, after crossing this low ground, to an 
elevation of only 4.5 feet below the datum, and thence the ground de- 
clines, with slight undulations, for about 4,000 feet farther, or a mile 
from the levee, to the general level of the forest swamp. This is only 
1.5 feet above the lake level at mean tide, or 11.5 feet below the high 
water of the Mississippi River. 

This level is maintained, with very gentle undulations of only half a 
foot, to the end of a long forest projection that reaches within a mile of 
the lake itself. 

Near the lake the ground rises 1 foot to the shore, where it has a nat- 
ural ridge or levee of an additional foot, beyond which it falls directly 
to the level of the G-ulf, just 13 feet below the high-water mark of 1874, 
as t-aken on the levee November 5, 1874.* 

The upper boundary-line has a batture about 200 feet, 3.5 feet below 
high-water mark, a levee 4.5 feet above batture, and the line descends 
on land side to 5.5 feet. 

In 1,000 feet it descends to 8 feet, and iu 4,000 feet it reaches, at the 
end of the plantation, a depression of 12 feet, to the forest swamp level. 
The forest, like that on the lower line, is of small saplings, increasing 
in size with some large cypress, back to 12,127 feet. Thence the prairie 
marsh maintains nearly the same level of 12 feet below datum to 
■within 500 feet of the lake. Thence it rises 1 foot to the very shore, 
which is bounded by a natural bank 1 foot high, and drops to 13 feet, 
the lake and gulf level. 

The lake along this entire front has a depth of 10 feet within 1,500 
feet of tho shoro-line. 

Jfear the shore it deepens 1 for every 130 feet, and the bottom is hard, 
compact black or blue clay. 

Above and below our area of discharge are considerable bayou chan- 
nels — Bieuveaue and Duprez, with channels of 20 feet and 10 feet 
depth, and 100 and 300 width ; but from their mouths out into the lake 
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there is no defined clianuel, (except as cut for the canal at Dnprez's 
motith,) and only a mud-bar of about 4 feet of water. Into Dupcez 
vessels of 8-feet draught, with himber and oysters, enter and pass i\p 
the channel and through the Mexican Gulf Canal, near the river-bank, 
half a mile below our lower line. 

Thus the whole area is without topographic vicissitude. The forests 
would have to be razed and entirely removed, or barned, to give free 
flow to the waters from the river to the lake. It will be seen from the 
profiles herewith (see Chart B) that the ontlet could not be depended 
upon for more than 5 feet discharge at high water, nor for more than 4 
feet during the dangerous flood-season. 

This would furnish a jutage of 32,000 square feet, and practical dis- 
charge of not more than 4 feet per second. The discharge then would 
amount to 128,000 cubic feet per second. 

Id likemannerthelakefrontbeingleveed by an elevation of 1.5 feetabove 
the awamp-level, reduces the discharging depth by as much, and leaver 
a practical crosa-section 16,000 by 2 = 32,000 square feet, with a fall of 
9.5 feet in -*'■ '^ ^^ = 31,000 feet = mean distance to the lake. 

Such discharge, over a very rough bottom at best, would probably 
equal 4 feet per second, but could not be relied upon for more than 5 
feet, and this rate would deliver 160,000 feet per second. 

Should this opening be made, the revetting required to protect it from 
abrasion and cutting a channel should be confined to the jaws and river 
above and below them, and should not cross the channel-front nearer 
than about 1,000 feet back, uutil the surface-front should be carried 
away back to that distance. There is much doubt whether that would 
be efteeted by the current. But without it the discharge would not 
render the amount of service expected. 

Beyond that distance, I should have no expectation of abrasion or 
distuxbance of the surfiice-Boil. 

In the forest portion of the weir, even after the smoothest practicable 
clearing, I would expect accumulations of drift-wood, tow-heads, and 
rafts to form, and be half buried in the saud, thus encouraging the 
closure of the weir. 

These mnst be annually removed, if practicable. And even with 
the exercise of all human effort, I doubt our capacity to prevent the 
destruction of the Lake Borgne ontlet. 

The levees will be so little diverged as to make the delivery at the 
lake about double the width at the river. It would be 16,000 feet wide 
and 2 feet deep in delivery= 32,000 x 5 = 160,000 cubic feet. 

It is probable that sacb.delivery would best Euccomplish its purposes 
and have least risk of self-closure. 

I respectfully recommend the weir of this form. 

aEOLOGY OF DEPTHS AHD TOPOGKAPHY OF SUKFAOB. 

The general slope of the lands fronting on the river is rapid back 
toward the lake, reaching near the swamp-level at about 3,000 or 4,000 
feettrom the river-bank. In like manner with the habitudes of the river 
throughout its alluvial beds, it has here graded it* banks back to the 
swamp by dropping ita heaviest and coarsest material first, and by 
bearing farther from the channel the lighter and alluminous particles, 
Thus,wheu the overflow was arrested by the levees, the process of the 
swamp elevation and extension of the higher alluvion back toward the 
lake was cut off, leaving the graded slopes a permanence forever. 
H. Ex. 127 7 
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PROCESS OF GBOLOGTCAL FORMATION, 

Our borings at the river penetrate the level of the Gulf at about ten 
feet from the surface. 

The deposit below this was made in the sea, as was all the alluvial 
material below the Gulf level. 

lu the process of filling the Gulf the river has, doubtless, preserved a 
HactuatiDg channel beneath the sea-water. Heuce, any shaft sunk into 
the alluvion, for example between the river and lake, at the proposed 
outlet, may pass through all the variety of material thrown down in the 
channel, and along the channel-banks. 

These materiala vary from coarse sand, associated with logs and frag- 
ments of wood, to fljie sand, various clayey matters, chiefly aluminous, 
iron oxides, and decayed vegetation. Each of these may form a bed for 
itself, but more generally they are mixed two or more together, except- 
ing Quicksands and blue clay. These are often found pure, and in 
greatest depths. 



Apparatus. — The augurused for penetratingthe ground and bringingnp 
sample3oftheinatterbeneath,i8 a common one and a quarter-inch boring- 
augur, with screw-shaft of ouefoot length and handle-shafting of oneinch 
tas-pipeinfive-footaections. This penetratesthroughl^-inch gas-piping, 
riven down by a small pile-hammer worked by hand, lifting and drop- 
ping it upon an anvil or heading fltted on and iu the head of the pipe. 

Experience has shown that iu driving these five-feet sections of piping 
the matter penetrated rises in the tube, and that the driving readily re- 
ports the moment when this ceases. The auger is then introduced, and 
by a few revolutions fills the whorls of the screw with the mud, clay, or 
sand in the tube. 

Generally it is withdrawn at each foot of descent, often passing two or 
three feet below the tube's extremity, and samples of the borings are 
bottled and labeled and preserved for inspection. 

The tube is then driven with greater ease as far as the auger has pre- 
ceded it. Moat of the penetrations are without difficulties except that 
all the deep borings show increased difficulty in driving, owing of course 
to friction against the ground. , 

Quicksands are not penetrable by driving, but the force-pump is at- 
tached to the auger-shafting, the inner tube conducting water down to 
the quicksand and forcing sand and water up the sides between the two 
tubes ; and this is easily driven, if promptly plied, down the cavity thus 
made, following to the bottom of our quicksand stratum. 

Samples of this are kept in like manner as other materials. 

In two instances only were impassable obstructions found. 

In boring No. 3, on the river-front, we found at eighty feet an obstacle 
stubbornly resisting the tubing, and battering its lower end in such 
manner as to indicate some hard rock, which, when pulverized, left a 
whitish matter on the battered end of the tube, 

I believe it to have been a granite bowlder, or other very hard rock, 
probably pertaining to. the drift-beds* supposed to pass beneath the Gulf. 

' The diluvial beds or tUe straram of pebbles, siliceous rocks, in the bluff forioBtlou 
at Vicksbiirgh, Grand Gulf, Natchez, Tun ioa, Bayou Sava, and even Baton Eouge, show 
the dip southward to be very gentle ; and ■whether at that geological age the Gulf held 
its present level or not, there is good reason, to believe tiiat some of itB material was 
borne forward and dropped into the depths, by the melting ioe of the glacial sea. It 
is no matter of surprise that onr shaft should encounter each obstacles. 
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Anotber obstacle in another boring arrested the auger and tubing. 
But we believe that this was compact indurated sand. Our haste for- 
bade delay in favor of mere scientific inquiry. The area for the proposed 
weir (see plan) was thna sonnded for its stratification in fonrteen 
localities, as shown, four in front, four at I4 miies bacfe, three midway, 
thence to the lake, and three on the lake-front. 

The minutes of these borings were carefully recorded by Capt. Jenks 
Brown, and his book of record is transmitted for examination in proof 
of the care and detail of his work. 

The samples taken at every five feet of depth are preserved in glass 
jars, closed and labeled on the Bt>ot. 

The time allowed tbi' this work was insuffleient by a mouth ; and the 
necessity of work at night, in these nearly inaccessible marshes, amid 
serpents and mosquitoes, must explain many deficiencies. The depths 
obtoined for the first two lines is one hundred feet, and for the others 
about seventy feet, mean. 

The tbllowing are general remarlis deduced from the study of the sam- 
ples obtained from the borings :* 

"A oompleto analysis of the specimena obtained from tlie borings will be madB, but 
oonld not l>e prepared ia time f^r this report. 

A aelectioo from these specimens was sent in boxes by Professor Forshey to Prof. S. 
F. Baird, of tlie Smithsonian Institatioa, for identiHcation and classifloation. The lat- 
ter referred them to Prof, A. Verrill, of New Haven. By bim part were sent to Profes- 
sor Dawson and part to Professor Carpentei', of Montreal. Answers to these applica- 
tions for seieatifio assistance were not received by Professor Forshey in time to be 
embodied in the report snbmitted by him to the commission. These gentlemen, how- 
ever, verjf kindly and promptly complied with the requests made apon them, and the 
information on being received by Professor Forshey was sent by liim to the commission, 
and is here embodied as a note to this report, at the place indicated therein by bim. 

G. K. WARKEN, 
Fresideat of Commissi^i. 



E.Hi-act front a kiter from Frof. Philip J3. Carpsniei; Ph. D., to Prof. C. G-. ForsUij. 

Principal Dawson writes that " the sand in yonr bos is purely siliceoaa. There are 
no Foraminefera in it, bat there is very little material. There is one piece ot a Sryoeoon, 
probably Membi-ampora ; species unknown to me." 

Professor Verrill writes : " The fr^^ents of EMmMb apparently belong to two dif- 
ferent genera, one a Spaiangoid, and the other ia perhaps Mdlita pentapora^' 

List of MoUaacafr 

Marked species : 
(l.J Maasa Sotesei^i, D'Orh., I 4- fragment, adult. 
(2.) OZiiifilla Jriiidura, Dillw., I sp.jira. 
(3.) OlimUal /Utgena, Eiv., 1 sp., very young, 

(4.) Piearotomid. Small fragment, not enough to rooogniae even the genus. 
Ladnaf Carribwonnu, D'Orb., 3 valves. 
Anania. Fragment. 
Peelen. Fragment. 
ZitJiopiagin. Fragment. 
Cardiuml mwicatum. Fragment. 

2'5JIe«i48. Varions fragments, genus and species uncertain. 
(3a.j Corbala, la/rribma, lyOrh., 2 vaives. 
(35.) ^jiruia lateral^. Say., 3 valves + fragments. 
All the above are believed to be now living in the Florida seas. 

There are, besides, two fragments of Buianid,- one fragment? Memlrampora ; several 
fragmeuffi Spataitgoid and 1 Mellita peniapora ; all in siliceouB sand. 
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At vnrioua points, for example, in boring Xo. 7 we fonnd wliite sanO, 
iudicalive of pure marine soaree. Tliia was wittiout shells. At several 
otber places our aug'er brought up fragments of marine shells, sometimes 
whole ones, mostly young, all of recent genera and species, evidently at 
the then bottom of the Gulf. 

They were so frail au<i light as to prove their residence in some cove, 
or protected Jocality on the sea-bottom. The material in which they 
were found was manifestly alluvial, cast down through salt waters, ul- 
timately emotberiug and destroying them. 

The inference is eni'curaged that the Gulf, beneath the alluvion, is not 
deeper here than 100 to 200 feet. 

Other reasons for the same conclusion, in the Gulf shore depths, may 
be found both west and east of the delta, at near this distance. 

An Hpproxi mate estimate of Gtilf depth, at this point ot the river may 
be had by inspection of the soundinga made by the Ooast Survey 
along theGulf borders, say in the Termilliou Bay, west of the delta, and 
in the Mississippi Sound, east of the delta. Prolong theGulf shore 
curve from west of Vermillion to east of Bay Saint Louis, it will pass 
through New Orleans, and ten miles north of this point. 
The teu-fathoni line would not be distant from this point. 
Wherever the river bed has occupied the ground sonndtd, we should 
expect a depth of 100 feet or more for the alluvial beds. 

Blaewhere the depths may be (and probably are) less than a hnudred 
feet from the bottom of the bay that projected up to Alanchac and 
beyond, })rior to this alluvial deposit. 

Accordingly in several of these shafts we pierced the sea-shore or sea- 
bottcm materials, both in recent sea-shells and sands, and at times muck 
lying immediately upon the bottom sands. This I supposed to have 
been sea-weed cumulated iu masses in the bottom of interior bays. 

Mud of soft black or bluish kind is found, of considei-able depths, iu 
some of these borings, resembling the mud-lump borings nearer the 
river's month. The irrnptions of carburetted hydrogen gas from the 
shafts were marked by violence, throwing mud and shells in quantities, 
. and for several minutes, from the tube, from sixty or seventy feet of 
depth. This gas burned freely, with reddish flame ; and, from one of 
the shafts, contiuned several da.ys. This is a general phenomenon of 
the craters of mud-lumps. 

Please find a sample of the shells and mud thrown up from sixty-five 
feet depth in Shaft No. 11, box marked (P.,) also a sample from boring 
No. 10, at sixty to seventy feet depth, marked (Q.) 

This resemblance of some localities in our borings to the mud-lumps 
is not unlikely, a priori, when we reflect that the Mississippi has been 
encroaching ui)on the Gulf, from far above this locality, and with pre- 
cisely similar materials has been reclaiming it from ttie sea. As the 
phenomena of the mnd-lump, its shiny mnd, its salt springs, and its 
gaseous emptionsj now exhibit themselves along the bars of the river 
as they push out in front of the present passes, so iu remote times, 
when the mouths were discharging into Lake Eorgne, and tilling the 
gulf beneath it, the bars pushed forward as at present, suppressing the 
springs that discharge themselves from the dilnvinm, and choking 
their discharge, and causing the upheavals called mud-lumps, and the 
Tolnmea of gaiS constantly generating from the decomposition of masses 
of vegetable matter. 

The shafts sunk iu New Orleans a few years since furnished such 
quantities of gas as to promise a permanent sujiply for illuminating the 
city. 
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The jets have gradnalJy subsided, as should have been expected. 

All tLese faots poiLt to the extent of the source, and justify the im- 
pression thiit it is gi^nerated in the bottom of the river- alluvion, and 
l>robably from the aceumolations of sea-weed and sunken -marsh grasses, 
iu the interior and shallow bays. The trembling prairies may have 
furnished much that was carried to these depths, as the Mississippi sedi- 
ment actually found above it was precipitated upon those prairies. 

These considerations are submitted from but a cursory exaiaiuatiou 
of the material brouglit up from the depths. 

Many of the most striking leatnres have been presented in the very 
last of the borings. 

A farther examination of the series of samples would doubtless de- 
velop much of scientific interest. But time is wanting. 

The boses containing tlie parcels have just come from the fieltl, and 
have not been opened orinsi>ected, except as seen occasionally during 
the work. Tliey await the orders of the board. 

1 respectfully ask for time, at least another month, for the study and 
report of these " voice.s from the delta depths," 

One result of the boring may be tafeeu aa fully estalilished. The area 
proposed for this outlet presents no risks whatever of the formation ot 
a ri\'er-chaiinel to the G-ulf by means of the proposed outlet. 

THE CROSS-SECTIONS OP THE EIVES. 

The fiouiulings made across the river-channel above, in front of, and 
beiow our proposed weir are made at a distance of 6,500 feet apart. 

These exhibit a oonfcractioii in channel-capacity unusual in these com- 
paratively stable portions of the river-bed ; the largest of these shows a 
mean section of the Mississippi, the lower sections indicating a more 
tenacious material io the bed. 

The;COu cave bank selected for the proposed weir is gradually, but very 
slowly, jielding to abrasion, the eucroachmeut having driven back the 
levee only one remove at the lowest end, aceordiag to tradition, withiu 
the levee history. 

These sections show a depth of only a few feet below our borings iu 
front of them ; these borings on the front line show no evidence of the 
!)ase of alluvial deposits. Boriugs No. 2 and 3 lie above and below this 
middle section ; they are the lower 82 feet and the upper 100 feet deep, 
starting only 7 teet above the river -level as sounded. The river would 
appear here, at les^t, as carrying its own channel in alluvial deposits. 
For form, depth, and location, please refer to Chart B, herewith. 



It must be borne in mind that the public highway, on the Mississippi 
Eiver, is along the river-banks at the land-side base of the levees. 

In making an opening for outlet of the river's flood-waters, it will be 
necessary to cut oft this highway entirely. And as there is no way to 
(lank the outlet, nor to presijrve its bottom for a public road, even during 
season of water too low to escape through the weir, the public oppositioii 
of the inhabitants will manifest itself iu demands for damages. For is 
it improbable they will be able to make the damage apparent, at least 
the inhabitants within twenty miles below the weir. 

So roads in Louisiana are half so much traveled as the two, running 
one up and the other down tlio river from the cily. 
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While it is impossible to put this damage into the limits of an estimate 
in dollary, it must be held in view as one of the pecuniary obstacles. 
The next item is more easily approximated, namely : 

The levee-^roteclion of fite iceir. 

Above anil below the proposed weir, the country must be protected 
from inundation by guard-levees, properly bnilt and protected against 
breach or abrasion. 

Two methods have been estimated upon, as already submitted to the 
board, and now recomputed from accurate data, and the results submitted 
herewith : 

Ordinary earth-worlc levee. 

I have assumed for this levee a wide crown in consequence of its im- 
portance, say twenty feet, have taken slopes at three aud three to one, 
and then eomput^ the priamoid. 

The upper levee, reaching the lake a short distance below Bayou 
Bienvenue, has a length of 3,440 feet, to which 1 add a return of like di- 
mensions, up the river-bank 1,000 feet. 

The lower levee has a length of 28,200 feet, to which I add a like return 
on the river front of 1,000 feet. 

An examination by our borings of the surface stratum shows the vege- 
table and spongy matter to be about Ave feet in depth, a material that 
will not be reliable foe more than two feet of solid embankment. 

Hence it will be necessary to add to the height of our levee three feet 
to cover actual sinking throughout all the marine-marsh distance trav- 
ersed. 

Of this marsh, we find ^4,000 feet length on the upper, and 6,000 feet 
length on the lower line. 

The following are the cubic contents : 

Cubic yapfla. 

Upper levee - 'i43, LIS. H8 

Lower levee -.- ■ r>aT,a40. 18 

Guard-levees 21,260.00 

SiDkage -- 27n,000.00 

Total eai'th- work l.^Cid.fiM.UU 

Probable cost at 50 Ota. for eartb-wovk §7:53,329 00 

The cost of clearing the forest portion of the area, 5,053 acres, smooth 
to the ground, wood cut to pieces of ten feet, at, say, $10 per acre, 
$30,330. 

Value of lands to be purohmed. 

One entire ptotation, Story's, witli improvemanta, snsar-mill, 
niacliiDerj, and buildiugs, &c., Storj'a cultivable taud, 7S0 

acres, at 1 100 ftT'S 000 00 

Poreet-swamp, 3,BS9 acres, at $5 17 ( 4 1 00 

Slarine inai-sli, 3,SF.7 hweb, at |1 i ^-'JT 00 

laiprovemBnta of all kinds "^ 000 00 

S12I, 502 00 

Ervine's plantation-land 10 atrea it ftlOO 1 000 00 

Forest-swamp land, 524 acres at $5 2 I '0 00 

Marine-niarsli land, 3:50 w,ie^, at $1 'iO Ot) 

— 3, 9,^,0 00 

Totulvaliicof latuls to be inucbascd 125, 4&2 00 
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Eevetmmt for outlet floor wad walls. 

The investigations of this survey warrant the coavictioa that there 
will be no abrasion of the general floor beyond the immediate vicinity 
of the front. 

For the better delivery into the weir, with the depth of the estimate, 
some abrasion of the floor in front wonld be desirable. 

Any revetment, therefore, for the floor should be brought not nearer 
than 1,000 feet from the river's bank. 

Both guard-levees, however, and the walls or jaws of the weir, should 
be well guarded by such protectiou of piles, timbers, and fascines, as 
should entirely prevent abrasion. 

For this purpose let piles be driven at 6-feet intervals, and timbers 
let into them horizontally, securing fascines of cypress- brush, eompaetly 
covering the surface ou front of the levees, and to a dist-anee of 40 feet 
from base. Let this defense be stronger and wider for 200 feet length 
around the angles, and extend thence for 800 feet i down the entrance 
on each side. 

At this distance, let the piling and fascine revetment extend across 
the weir, with piles at 10 feet apart, sunk 5 feet in the ground, and 
timbers secured to them, holding firmly and smoothly a fascine floor 
of cypress-brush. Let this fascining extend back 800 feet, limited by 
the height of the ground. At a descent of 10 feet below datum (high- 
water mark) the revetment would be useless, beeaase of the toughness 
of the ground. 

But the protection of the levees from driftwood and abrasion of vio- 
lent currents should be extended the whole length of the lake, requir- 
ing a line of piles and timber defenses in front, on both sides. 

All timbers and lumber to be of cypress. 

A very rude estimate, based upon those reqairements, exhibits the 
following : 

Flooring piles, at 30 cents pej- foot Sl3i),0i)0 

Lnmber, |40 per M _ _ 80,000 

Fascines, 10 per square yatd 71,000 

Kevettiog mouth uf weir 9,000 

Defensive work to lake 43,000 



Total revetiflEiit 3J!3,00e 

Second levee estimate — Levee mth partition. 

Give a crown of four teet, at three feet abo\e high-water mar!.', and 
prescribe the slopes at 1 to 1, 
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The earth-work of this levee would be 
reduced to 378,138 yards, after allowance 
for sinkage of 73,333 yards. 

The lumber would amount to 2,791,906 
feet, with posts 2 by 12 inches, and plank- 
ing 2 inches thick, doubled to break joints 
— the posts to be six feet apart. 

The fence rising above high-water mark 
must be covered three feel by the crown of 
the levee, and be sunk about three feet iu 
the natural ground, cutting off all roots in 
the forest portion of the line. In the marsh 
portion, the fence to be sunk five feet below 
the surface, the mean depth of the muck and 
roots of the grasses, 

Siimmary of costs. 

Levee, 3«,850 yards, at 50 ceuta §173, mr> 

Lumber, 9,792 M feet, at $50 139, 600 

^ Total ftmcinnt for levee 313,525 

For clearing 30,530 

\ For property 125,452 

^ For channel revettmg 3;i3, 000 

Total cost with Forshey levee 802, 507 



^ Cost of earthen levees. 

1, 446 ,()59 yards, at 50 cents 

Other it-eois as above, viz ; 

Clearing {30,530 

Property 125, 4S3 

Channel revetting 333,000 



The above estimates are rendered as 
nearly as practicable to the true cost, but 
^<J>I with difBdence as to their certainty. 

COSCLUSION. 

Having, as herein shown, completed the 
work upon the Lake Borgne outlet survey 
as thoroughly as the limited time allowed 
would permit, this report of all the opeta- 
tions is most respectfully submitted. 
C. G. FOESHEY, 

Assistant Engineer^ 
IfE-w Orleans, La., 

November 30, 1874. 
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APPENDIX C. 

STATISTICS OF OOTTOiT, STJ&AB, AND CORN CROPS IN THE 
ALLUVIAL BASIN OF THE MISSISSIPPI RIVER SINCE 1840. 



VioKSBUEft, Miss., 

November 1, 1874. 
lu accordance with the resolution of yoiic board, adopted at its ses- 
sion in New York City, July, 1874, 1 have the honor to submit the fol- 
lowing memoranda and statistics- 
Very respectfully, 

A. I>, BANKS, 
Maj. Gen. G. K. "Waeeek, 

President, &e. 

The object apparently contemplated in the resolution of Congress, 
creating your commiaaion, is to examine into the expediency of protect- 
ing from inundation, and bringing into safe cultivation, a region of 
country, covering an area of over thirty-two thousand square miles, or 
twenty millions four hundred and eighty thousand acres.* This soil is 
of unsurpassed fertility, and has no equal either in extent or in produc- 
tive capacity in any other alluvial formation in the world. 

This vast territory has been subdivided, by the distinguished United 
States engineers who have examined it, into four sections : 

First, the country below Bed Eiver belonging to the Louisiana sugar 
and rice region. 

Second, the area lying between the Eed and Arkansas Elvers, bounded 
on the west and north by the highlands of Louisiana and Arkansas. 
This region embraces the four front north parishes of Louisiana, Con- 
cordia, Tensas, Madison, and Oarroll, with Chicot and Desha Counties 
in Arkansas. 

Third, the "Yazoo basin," bounded on the east by the Yazoo, Talla- 
hatchie, and Coldwater Kivers, and on the south and north by the 
blnfi^ of Mississippi and Tennessee. 

Fourth, that portion extending from Cape Girardeau on the north to 
Helena on the south, and from the Mississippi on the east to Crowley's 
Eidges on the west, and Itnown as the " Saint Francis basin," 

Hearly the whole of this vast space is annually at the mercy of the 
Mississippi Eiver, and all who plant there, have to do so at the risk of 
inundation. 

Once reclaim, by a permanent system of protection, the prolific lauds 
of the Mississippi Valley, and in ten years, it is believed, the cotton ex- 
port from the United States would be doubled. On this alluvial soil, 
the labor of the cotton States can be intrenched, and it can successfully 
contend with all Christian and Pagan attempts to compete with this 
country in the production of cotton. 

These bottoms are capable of makingfrom 1,500 to2,500 pounds of seed- 
COtUm per acre, and, in the climatic conditions necessary for the growth 
iif this great staple, have no equal in the world. The soil is the accre- 
tion of centuries, and is of great depth and surpassing fertility. 
•Eeport of Generals Huinplirejs and Abbot. 
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REST LOUISIAKA SECTION. 
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SECOND SECTIOH, LOUISIANA AND A. 
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FOURTn SECTION, S 
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FOUKTH SECTION", SAINT FRANCIS BASIS— ConfianecL 
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In 1810, tbe five front counties north of tbe mouth of the Yazoo Eiver 
made thirty-nine thousand bales of cotton. In 1850, tbe same counties 
made forty-two thousand bales, showing but little improvement over the 
production of 1840. After the cession to tbe State of Miasissippi of swamp- 
lands in aid of a levee system, and after the constrnction of these levees 
in 1860, the production of these coanties reached 156,000 bales, and an 
amount of corn more than enough for the extravagant, consumption of 
their people. This increase of cotton iu the front counties was accompa- 
nied by a corresponding addition iu the cottou-product of the other 
eight counties in the rear, as evidenced in the following : 
Comparative atateiaent of tlie product of cotton in these oounlks va the State of Missiasippi. 



Names of eountiea. 
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The cotton-supply is a problem engaging the attention of the civilized 
world. Six millions of bales are annually required to furnish Europe 
and America alone. The average weekly consuraptioD of Enrope, ac- 
cording to Mr. Edmund Ashworth, vice-president of the Cotton-Supply 
Association, is over four millions of bales a year. 

The following table presents a fair a vei-age estimate of the present 
production of the cotton -growing territory of the world ;* 

EastludiM 1,500,000 

Kifvnt - !JfiO,000 

120,000 

700,000 

8,7r>y.ooo 

50,000 



TuiSey, Levant, &0 

Brazil, Fern, and West Indies. - 

United States 

All other sources 



* Report of Britiali Cotton- Sup ply 
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During the war, and the famine prices which t!ie failure of the Amer- 
ican cottou- supply produced, British energy and enterprise were gi'eatly 
stimulated to ojjeii new fields of production, and to rid ita manafaetiu-ers 
of their depeudenee upon this country for its raw mttterial. 

The English goverDitieiit has greatly encouraged the cnltivation ot 
cotton all over its eolonies, and in other countries has stimulated great 
interest in this matter. Prance, Greece, Turkey, Morocco, Egypt, Portu- 
gal, Japan, and even Eiissia, have been each appealed to: and all are 
aiding, by exemption from taixation, by land-grants, and bounties, the 
growth of cotton in their dominions. The results of these exertions are 
seen in these figures : Hayti, between 1800 and 1862, had increased her 
cotton-export threefold. Malta produced in 181i2 four times as mueli 
as in 1860. Smyrna contributed in 18<i2 sixty thousand bales; in 1860, 
only ten thousand. In 1864, Manchester was receiving its cotton-supply 
ftom tbirtv-uine sources ; among these additionsil sources of supply were 
Ohina, with aiO,<K)0 balcp, Turkey with 38,000, aud Japan with 21,000, 
while the Indian cotton rose from 455,000, iu 1860, to 1,500,000 bales in 
1866.« 

In 1861 Lord Dalhousie inaugurated the railway system for India, 
projecting 4,600 miles ot railroad, to be constructed at an expense of 
$i4O,000.00O. 

The government engaged to pay the interest on all sums invested 
in these India roads, in the belief that with these works of internal 
improvement all obstacles to a full supply of cheap cotton will be 
removed. It is not out of place to remark in this connection that if 
England can afford to take such risks to wrest from America its 
monopoly of the cotton plaiit, surely our Government should make 
some expenditure to preserve it. 

Ill 1800, cotton constituted three-fourths of the value of our exports ; 
last year, (1873,) under one-hall^ 

The monthly report, No, 6, of the Bureau of Statistics contains a 
comparative statement of the imports and exports for the year ending 
December 31, 1872 and 1873. 

Inraortatiims for 1872 $677,144,579 

IinpoiiiatioiisfosI873 - 6a4,9y7,36-2 

Difference iu favoi' of 187a 52.147,317 

Exports for 137;^, doitiL^atio $534, 438, 7Sy 

Exports fur 1872, foruigii 25, 08fi, Ori:l 

5li9,524,873 

Esporta foi- 1873, domes t.io }!50J, 3Sfi,53l 

Esporta for 1873, tbrcigu - 34,953, 5>04 

631,334,7:55 

Difference in favor of 1873 ,..., lil,809,8t(.( 

[n 1873, the exx»ort of raw cotton iiuHHiated to §-19,735,745 against 
$197,(i56,806 in 1872. 

It has been truly said that the importance of a large production of 
cotton as the chief export of the country in atyustiug the balances of 
trade and exchanges, and especially in its bearing upon the future 
position of the public debt so largely held abroad, cannot be overstated. 
In this eonnectioa fJie following statistics show the ebb and flow of 
this export-trade witti Great Britain for a series of years,^ as compared 
with the cotton-export of other countries. 

* Report of tlie Bi'itisli Cottoii- Supply Aseooiatiou iu 1868. 
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In 1860 the receipts of cotton from tbe TTiiited States into Great Brit- 
aiu were 1,116,890,608 pounds. From all other eonntries, 275,048,144 
ponnds. Iq 1872 the receipts of cotton from the United Stiitea into 
Great Britain, 625,600,080 pounds ; from aU other countries, 783,237,592 
pounds. It is estimated that an efficient levee system would fering into 
safe cultivation in thecourae of a few years seven millionof acres of the 
finest cotton-lauds in the world, capable of producing one bale to the 

Scarcely secondary in importance to the growth of cotton is the sugar- 
crop of Louisiana, produced almost entirely in the allaviou of that 
State. 

At one time the cane-sugar grown in Louisiana equaled about three- 
fonrths of the sngar consumed in the United States. Were its past 
production restored, which cannot l)e doue without protecting it from 
the ravages of the river, the amount would even now equal nearly one- 
half of the sugar consumed in this country. 

To give an idea of the decay of this great interest, we present the 
number of hogsheads prodned in 1860 and 1866, with the number of 
plantations in the same years. (Report of the IlJew Orleans Chamber of 
Commerce in 1867.) 

1861. 1860. 

Crop 449,000 hhds. 39, UOO hlids. 

Number of plantatious 1, 291 347 

The total amount of sugar consumed iu the United States is about 
450,000 tons. Louisiana iu 1861 produced nearly one-half of tliis 
amount, thereby saving an export of gold for foreign sugar of about 
$25,000,000. 

Last year the importation of molasses amonuted to nearly 40,000,000 
gallons, which, at 40 cents per gallon, would amount to $16,000,000 of 
additional gold-drain from the eonntry. 

Twenty.five hundred thousand acres, it is believed, if proper pratec- 
tion should be afforded, could be nsed for sugar-growiug in Louisiana. 
{Report of Generals Humphreys and Abbot.) 



APPENDIX D. 
FLOOD-NOTES ON TEIBUTAKY EIVERS, 



As the three Hoods of 1862, 1865, and 1867 will no doubt often be 
studied and disonssed hereafter, I have thought it advisable to append 
a brief abstract of the most important facts collected respecting them for 
eaeh of the main tributaries, beginning near the sources and proceeding 
in regular geographical order toward the mouths. The records for the 
Yazoo Eiver also include the flood of 1874 ; which, in general, is treated 
in Appendix B. 

" Geueiala Huiuphrcys and AbLot. 
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J 12 alluviatj basin or the Mississippi river. 

OHIO EIVBE. 

Fittiiburgh. — Tbe ice broTie np on Febrnary 3, 1867. causing tlie river to 
rise aud Immediately to fall 8 feet. The next freshet began to rise 
rapidly on Febrnary 14. By Fehmary 15, it stood 33 feet by the 
Allegheny pier-marli and l>egan falling. The largest freshet of the year 
attained its height 22.3 feet by the Allegheny pier-mark, on March 13, 
and then rapidly fell. It was 10 feet below high water of 1833, and 
8 feet below that of 1865, which was highest on March 18, and chiefly 
dne to an Allegheny freshet. 

Rochester, {26 miles below Pittsbargli.} — The freshet of February la, 
1867, was higher by 6 inches than that of Marcii 12, 1867, being 28 5 
feet in the Siannel. It was 13.5 feet below high water of 1832, 10.5 
feet below that of 1852, and 7.5 feet below that of March 18, 18G5, which 
was precisely equal to the 1860 and 1861 freshets. 

Marietta, (171 miles below Pittabnrgh.) — River begEtn rising slowly on 
T'ebmary 9, 1867 ; attained highest point, 35 feet above low water, on 
February 17-18 ; fell slowly ; began rising on March 9, and cnlmiuated 
on March 13-14, at a point 28 feet above low water ; then slowly re- 
ceded. Downfall in Febrnary, 1.8 inches ; in March, 5.3 inches. 

ParlcersburgJi, ( 183 miles below Pittsburgh.) — River began rising on 
February 13, 1867 ; was highest, 36 feet above low water, on February 
17-18 ; fell slowly. Its high-water mark was 2.5 feet below that of 1865. 

Cincinnati J (i66 miles below Pittsburgh.) — The dtiration of the flood of 
1867 was unprecedented. For 32 consecative days ( February 16 to 
March 19) the mean channel depth was 51.3 feet, the greatest depth 
being 55.8 feet on February 33, and 57.3 feet on March 14-15, and the 
least depth being 44.6 feet on March 2-3. The March rise was 0.6 foot 
helow high water of 1865, and 1.3 feet below that of 1862. Itnmeuse 
local raiue during flood of 1867. 

Louisville, (618 miles below Pittsburgh.) — The rise of Febrnary 22, 
1867, was 8 feet, and that of March 15, 2.8 feet below the high water 
of 1832. The March rise was a little below the high water of 1847. For 
live months snows and rains hEid been excessive, the downfall being 
estimated at three times the usnal amount. 

Wabash Biver. — In 1867 there was only one important rise, which oc- 
enrredin February. At Eugene, Ind.,(350 miles above mouth,) by exact 
marks the high water of 1858 was the highest on record, being 28 feet 
above low water. It was 1 foot above the high water of 1838 aud 
1844, 4 feet above that of 1851, aud 2 feet above that of 1867. In 
latter years the river remained bank-full from the latter part of Febru- 
ary until the middle of May ; snows during winter aud rains in MarcU 
being excessive. In 1862 the high water occurred in Febrnary, and 
was very destructive. During the 34 years between 1833 and 1866, six 
crops have beeii lost from overflow. At Terre Haute the high water of 
1867 was 1.3 feet below the high water of 1858, the highest on record, 
eulmitiating on Febrnary 21 with river 25.3 feet above low water. The 
rise began on February 9. At Vincennes the river was out of its banks 
t^om February 19 to March 2, iuclusive, being highest ou February 
22-23, when it was 0.5 foot higher than ever known before, f25 feet above 
low water.) Snows and rains had prevailed dnring the winter. 

Caseyvilte, Ky, — In 1867 the river began rising ou February 1, and 
reached highest point on March 1, being then 0,5 foot above high water of 
1832, and 4.1 feet above high water of 1847. The second rise culminated 
about March 16, and was 0,4 foot below the first, the fall between the 
two rises being about three feet j downfall during the winter was with- 
oat precedent. 
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Vumherland Biver. — At Carthage tlie liigli -water of 1SC7 was 7 feet 
below that of 1826, 4 feet below 1847, aud 1 foot below 1SG2 1 and 
Tvas 40 feet above low water. Tbe rise began ou February 25, culmi- 
nated on March 9-13, subsided 8 feet, but again swelled until March 25 
or 26, when it flually fell. At Nashville the flood was 0,8 foot below the 
high water of 1847 on March 13. Ou Harpetb Shoals, 30 miles below, 
where extreme low water gives a depth of only 13 inches, this flood 
stood 64 feet. The rise there began on February 28, the water stand- 
ing 19 feet. It culminated on March 13. After March 16 the river fell 
very rapidly, with no second swell. It was over banks (above about 55 
■on shoals) from March 8 toMarch 16, iuclosive, indicating a flood of un- 
usually long duration. At Eddy ville the flood was 1.2 feet above high 
■water of 1847 ou March 18, the highest floods previously on record 
there. 

Tmnessee River. — The flood of 1867 far exceeded all precedents for the 
past 90 years. It consisted of one great rise due to furious rain-storine 
■which covered its entire valley, particularly the mountain region. At 
Kingsport, on the Holaton, rain fell nearly continuously from February 
28 to March?. At noon of March 7, the river attained its highest point, 
being 30 feet above low water and 4 feet above any other flood. In 20 
hours it fell 10 feet. At Strawberry Plains the freshet rose 52 feet 
above low water and 11 feet above any other flood. At Knosville the 
river rose 12 feet above high-water mark of 1847, and was over 50 feet 
deep- ifear Harrison, the Tennessee rose 15 feet above any known 
water-mark. At Chattanooga the rise began on March 4, overflowed 
banks on March 8, and attained height on March 11, being 53 feet above 
low water and 15.5 feet above the high wat-er of 1847, the highest on 
record. The river fell with equal rapidity to usual level. Bains were 
incessant for four days before highest water. At Bridgeport, Ala., 
the flood reached its maximum, 11.5 feet above all former marks, late on 
March 12. At Bellefoute, Ala., rise began ou March 5, and was 
highest on March 13, when it was 9.1 feet above high water of 1847. 
At Decatur the freshet culminated ou March 16, being six or seven feet 
above any other flood ; it remained stationary for two days. At Flor- 
ence, Ala., the freshet began on March 1, culminated on March 15 
falling very slowly for three days. It stood 6 feet above all other 
floods. At Eastport it stood 7 feet above any known flood. At 
Johnson ville the flood culminated ou March 22, being 3.8 feet above all 
previous water-marks, aud 44.8 feet above ordinary low water ; by April 
1 it hfid returned within banks. At Padueah the rise culminated on 
March 21, The destrnetiou of property and life occasioned by this flood 
was beyond parallel in the history of the Tennessee Valley. 

Metrt^olis, (40 miles above Cairo.) — The February rise of 1807 was 
1.5 feet below high water of 1847. The river remained nearly stationary 
until March 9, when it began to swell; it culminated ou March 20 at a 
point above all previous water-marks, being 3 feet above high water of 
1865, and 4.4 feet above that of 1847. The fall was rapid. 

Mound Gity, (6 miles above Cairo.)— The flood of 1807 rose 0.9 foot 
above high water of 1802. 

UPPEll MISSISSIPPI RIVER. 

Fort Bipie^.— No rain fell between November 26, 18C6, and April 13, 
1867 J no spring rise in 1867. 

Wtnona, — There were not 12 hours of rain between January 6 and 
April 13, 1867 ; no early sjiring rise, the river being frozen iu March. 

H. Ex. 127 8 ,-^ I 
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The liighest poiuts reached between October 4, 1SC6, ami April 22, 1807^ 
were ou December 24, when the river was 0.6 feet above low water, 
and on April 22, 1867, wben it was 0,4 above low water and rising. The 
total range here is about 14 feet. 

Soeh Isltmd The highest recorded mark is that of March, 1870, 

which was 16.7 feet above low water of 1864. The high water of .1862 
■was 1 foot and that of 1867 was 2.35 feet below high water of 1870. 

Illinois River. — At La Salle, 18.5 inches of miu tell between February 
1 and June 3, 1867. A freshet, rising within 1 foot of top of levees, 
cnlmioated on 'Pebrnary 17, 1807, being 26 feet above the tow stand of 
February 3 ; the river remained high, bnt oscillating, uutil June 3, (date 
of letter,) the lowi'st point being about 7 feot above low water, on 
May 19. 

JIISSOURI HIVBK. 

Fort Randall. — The river remained rtozen until April !l, 1867, being- 
at low-water mark, or about 5 feet deep. It began rising on April 12, 
and ou April 17-19 it was bank-full, but it fell at once to asaal sum- 
mer level. The freshet did no damage. H"o local rains fell for the five 
months ending April 16. 

Niobrara, — In Marcb, 1867, about 2.5 feet of snow fell; and on April 
17, about 3 inches of rain. On April 1, the river was at usual sum- 
mer level, but a sudden and excessive (10 i'eet) freshet in the Siobrara 
raised it rapidly. Comliined with the rise above, this freshet raised the 
Missouri, on April 18, to a point 1.5 feet below the higii water of 1858,. 
and 2 feet below the high water of 1866, the highest recorded flood. 

Omaha. — Ice broke up on April 7, 1807, the river being very low. 
The melting snows caused it to rise rapidly until, on April 23, it 
stood 18.8 feet above extreme low-water mark, (1863.) It was 1.9 feet 
above high water of 1860, and 0.1 foot above that of 1844. By April 30 
it had receded within banks, a fall of about 7 feet. The levees were 
completely overflowed. 

South FlatteMiver.—At Fort Sedgwick much snow fell in March, 1867. 
The mean temperature was very cold ; and the river there, about half a 
mile wide and 2 feet deep at low water, was frozen solid. The ice 
broke up on April 8, with a little fresliet. 

Saint Joseph. — The ice broke up on February 13, 1867, causing a little 
rise of 5 feet, due to melting snow and ice-gorges. The highest stand 
in February or March was 12 feet within banks. 

Leavenworth. — The Missouri was very Ion- during March, 1867. Quite 
a freshet occurred between April 10 and May 9, the river being at these 
dates 5.5 feet above low-water mark. At its height, on April 27 and 
28, it stood 18.6 feet above low water, and 0.7 foot above the mark of 
April, 1866. No damage was done by freshets locally. 

ARKANSAS RIVEK. 

Fort 8milh.—The high water of June, 1806, was 3.S feet above that 
of 1862, and 2 feet above that of 1867. 

Little Bock. — There were heavy i-ains and snows in March, 1867, 
which, however, flooded the White, Little Ued, Waabita, and Saline 
Rivers, heading near the Arkansas, more than they did that river itself. 
Before the storms occurred the latter river was about 3 feet above low 
water; in two days after the rains began the river commenced to rise 
so rapidly that in about three days it rose 25 feet, to its highest point, 
which was feet below high water of 1833, and 1.1 feet below that ot 
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August, 1S66. The river rapidly subsided, doiug liftle daiiiiige above 
the influence of back-water from tbe Mississippi. 

Pijie Bluffs, — In 1867, the river did not reach the top of its banks by 
some tfeet, Tlie flood of 1833 is the greatest recorded. Next to it is 
that of 1844, which was occasioned by a general freshet in all the tribu- 
taries. The river began rising late in March ; on May 8 and May 20 
it reached the mark of 1833 ; about July 1 it retired within banks ; on 
Angnst 10 it attained low-water level. The construction of levees on 
the Lower Arkansas, since 1844, has affected tbe relative heights of 
later floods. 

Seckatoo Plantation, (15 miles above South Bend.) In 1862 there 
was no great dood in Arkansas Eiver itself. In 1867 the waters rose 
0.3 foot above high water of 1868, which reached a higher point than 
any other flood since 1844. There were several crevasses near and be- 
low this plantation in 1867. 

South Bend. — The date of highest water in 1S<37 was June 7. About 
four miles of gaps in Arkansas River levees in vicinity. A moderate 
flood in Arkansas Kiver at date of high water in 18(32. 

EED RIVER. 

Cut-off Landhifl, [nearly west of Lewisville, Ark.) — Tiiere was an over. 
flow in May and June, 1867, damaging about three-fourths of crops- 
The highest water was abont 0.3 foot above high water in June, 1865, 
and April, 1866. 

Skrev^ort t^ AlexandiHa. — On June 22, 1867, the river was falling fast. 
The flood had ciiiiaed very considerable damage in this region. 

YAZOO RIVER- 
AS the Tazoo Pass near Delta exerts a great influence on the floods 
of this stream when open, tbe following notes as to the various levees 
which have been made to close it are of valne : 

The first levee, near present location, gave way in ]S36.(?) It was re- 
built, and again washed away by the flood of 1858. It was again rebuilt 
in the autumn of 1859, and stood until cut as a military necessity by the 
Savy, in March, 1863. It was closed again in 1871, and has stood until 
the present time, although now threatened by the rapid caving of the 
bank of the Mississippi in the vicinity. 

At Bed Cross, on the Tallahatchie, 50 mile above Greenwood, the 
high water of 1874 was 1.3 feet below that of 1867. 

At a point on the Yalobusha, 25 miles above Greenwood, tLe water in 
1874 rose 0.5 foot above the mark ot 1867. 

Greenwood. — The highest recorded flood was that of 1874; it was Iiere 
due entirely to rain, unaided by crevasse-water from the Mississippi, 
which usually exerts a great influence upon the 0ood-level. The follow- 
ing figures give a comparison between floods of different years ; the ex- 
treme range of the river being 39 feet: 

High water, July, 1844, was 12 inches below high water of 1874, 

High water, March, 1849, was 14 inches below high water of 1874. 

High water, March, 1850, was 13 inches below high water of 1874. 

High water, April, 1851, was 14 inches below high water of 1874. 

High water, August, 1858, was 20 inches below high water of 1874. 

High water, June, 1862, was 7 inches below high water of 1874. 

High water, March, 1865, was 8 inches below high water of 1874. 

High water, March, 1867, was 2 inches below high water of 1874, 
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High water, March, 1871, M-aa 38 inches below high water of 187i. 

Water-surface, April 18, 1874, was 18 inches below high water of 1874. 

Water-eurface, April 33, 1874, was inches below liigb watei" of 1874. 

Water-surface, May 9, 1874, was 58 inches below high water of 1874. 

Water-surface, May 33, 1874, was 146 inches below high water of 1874. 

Money Island. — Tlie highest stage in 1874 occurred on April 34, when 
the water was 2 feet below high water of 1867. Below this place the in- 
fluence of crevasse- water began to be felt. 

Yazoo City. — The following is a record of the flood of 1874 at this 
locality : 

Water-surface on April 15 was 3.3 feet below high water of 1867 ; 
water-surface on April 32 was 3.8 feet below high water of 1867 ; water- 
surface on April 24 was 3.6 feet below high water of 1867. Highest 
point on April 26 was 3.4 feet below high water of 1867. Water began 
to fall on April 3S. Water-surface on May 15 was 4.6 tteet below high 
water of 1867. 



A P P E N D I X E . 

GAUGE-EEC OEDS. 
FLOOD OF 1874. 

On the .Lower Mississippi. — Saint Louis, Cairo, Memphis, tleleoa, Lake 
Providence, Vicksburg, Natchez, Eed Elver Landing, Baton liouge, 
CarroUton, New Orleans. 
t Lake Fonehartrain. — New Canal, at Magnolia street, New Orleans. 

On the Ohio. — Cincinnati : Louisville above the falls ; Louisville below 
Mis. 

On the CuniberJtmd. — ^Nashville. 

On the Tennessee. — Florence. 

On tJie Upper Mississippi. — Eock Island. 

On the Missonri. — Fort Leavenworth. 

On the White. — Jacksonport. 

On tlie Arkansas. — Little Kock. 

On tlie Waahita. — Camden, 

On the BlacTi. — Trinity. 

Oil Hie Med. — Shreveport, Alosaiidria. 



d by Google 



ALLUVIAL DA8IN OP THE JIISaiHSim RIVJ^B, 





i 


1 


g-N!^-- 


4^^Ti^<^iii'^^ 


g^^^^^ 






1 


3;s33333S5:3:sss:::::;;;:;3;;3 i 






s 
s 


s 


§ 


.«.^.«-««...|...J^.^N^.SS3| 


t 


i 


:::;;:53:;;;:;::3;;;5:;53S3:;:3 


1 




g 


< 


i 


i=^^^=^*^^*^^5''S'^^'*S*^'''*'^'*""^"d 


3 

i 
1 


i 




3 


i. 


'S"'M-i3^'i^flM-»5|^5''^5»^-^ 


a 

■s 


1 




1 




§ 
* 


i 


g 




1^ i^oif,- a^ ^ 




i : 1 




1 








1 


is 




1 

i 

S 


1 


k:3:5S33:::::5::s:::::53;=33=5 


1 

a 

a 


1 


'S^'r"^:*^*i5"■';S'E-hh 


■> 


1 


"nn^^ 


ZZttlZ"ZZlT,l 


^^=;;^=^== 












R 


1 









io..db>Goo^lc 



ALLUVIAT, BA.SIK 01' THE MISSISSIPPI RIVER. 





1 


ii 




- 


i 


1 


S;*riSSS'53S--;^2333S";3S3^""SSS5" 


1 


1 








4 






b 






1 


1 


? 


^^a--MK'^-M^-^K^K^-^^- 


- 


S 

i 


1 


ss!;sslssSss§sSli!His<!S<ssSi!SSitiSS«» 




^ 


1 


'i4'-'iri''^^'4<*''4s^4S 


pa 




'll 


3i3ii53;;;;53;:35J5;jj^5;jj:53; 


3 
£ 


1 


1 




,L 




1 


gsgi5S!2iSSiS3Mgs53S5!3553 


-fl 


i 






^ 


1 






i 








1 


i 




o 


i 


sas^ifJsis-sssssSnS^s^El^s^sssa'sfa^ 


■^ 




1 









dbjGoogle 



ALLUVIAL BASIK OF THE MLSSISSIPPI RIVER. 119 





i 


1 
^ 












1 j :.:;;==:r:::-: 














1 


^ 

£ 




1 


5 


S;5SiS»S!:^°S3S!3^S^S^sSSa* F2-,S233Si3 


I 

1 


■? 


1 

£ 




B 


1 


^^^ii^S^SiisS5sii^isS!^!JS5l3Sii3S!?^S^J5 






1 


3 






i 1 


1^ ^aaii^s-tctia]^!-;^^ 




" \ 


1 




H 1 
b i 

S 1 


1 


1 






e 


1 


^ii^^^ii^i 






1 




? 
i 


1 


^ 


s^i^^S^K^'S^'^B'SS'M-s^S-'S"' 




1 






1 


■^ 
g 




: 1^1^ : 








»^=:;;3;;^E5E;i~i-;^s^sis=L'=£^ 






^ 

S 






=1 



db,Google 



allt:"S'ial basin of the MissisHipri kivkh. 



1 


? 


H 








^ 
§ 


" 










■? 

^ 


K-^-^^^-a-s 




1 


2^;;^s3^|^5i^^S!S5iS^5S^^^S?isggS35l 


i 


S 


;^s^-MS^-^3S'«3sai»<S!^-^ 




1 


s 


»B«0<S = t-Oflnt-t<=i: 


^liSilliiiili^^i 






1 






1 


!:■ 


5,0in«««f.0=OM«-,«f.» = O-.=«t«H««r.-l- = nH-.» 




1 
1 


1 




.g.-S..-...<.-«-:--^.^-J-^- 




& 

5 


^j^^^ssss^^^sj^sas^^Eisidii^s'^^si:?^ ; 




1 


■d 




oJai^^aiidto'^idBjS 


1 


:. 








1 


s 




§ 


iS^la^Ss^iiii^^^li^lS^^^kj^^iisI 




3 




= -=""='-'"= SS2i3 


33SESS? 


??55J"1S^.^S^ 


B 



dbjGoogle 



ALLUVIAL BASIN OF THE MlSSISSim RIVEE. 121 



s 

:? 


1 






1 


^sl^ili^^Sgi^2Ssl^S:iS^^^^SS^^l^^ 






H 


1 






^iiii^^^nn^snu^^i^nnn^M^iiuiiS^i^ 


^ 


i 






1 


^^„ooo==>=.»o,»f-r-««««=.==^ = o=o = = ^«« 




SSSSSSSSgSSsSS!!SSS^.feSSS6S5£SSE 


i 


£ 






■ § 




1 










1 












3«Ja«M,,,.,--,™-,„,,,;j,|,j 


1 


„tpt.no„o:«=.n«i9.tB«-<- = t— ,-»«ffl<..B»=»=«a. 




1 


i 

s 


S-^-S— Mis-MKMKM^M 


1 


- = ^^^ =„«^^„0»- = *==,V>^,-« ,„, 








i 









db,Google 



ALLUVIAL KASIN 01' THE MISSISSIPPI EIVEE. 





1 


1 


^»^vi^^MKai^^Z-^^mK«-a«^H'^««m^»i»«!™ 






i 


355255333Si555S355!35s5sS!!5s5 






i 


1 




1 

o 

1 

1 


1 




i 


1 


!iNN^^SS;i^>(i/jiSS»5;B^^fe-SHSt:eiMfe^ 




s 


?; 
g 


ssasssssESsasatssssssisss^sssss 




-£ 




1 


^--^^^4--^--^^^^ 


ft 


^ 


sKsis^^ssgssssss^ss^^^i^iS^j^si^^isi^^ 


■s 


ft 


? 


-K5i^^^->W-SN-3-^^g-- 


i 


1 


1 


sisgS^sSjii^SSS^SSsSSiigSSSSiissIS!! 




1 

■s 

1 

1 


J 


.a 


,.«|...|.«..5......,^^;.-^^^ 


1 




^ 


1 


1 


^M:l»;^^»i^2^^».Jg^^-^^^^^^-J^i^^M^^ 




1 










--'-'■ = ^- = -„ = 3J£„22SSSS?,g^Sg?i 


s 



db,Google 



ALLUVIAL BASIN OF THE MlWSISSirPI RIVER. 123 






^^3i^^s?^^j;gs!3gsl^^s{is^8i^^ags3s 









S?r5^mSS"S!^S'ni3?^SSni^mnS'nS2'^wS*^i5*5*wi5' 






jia J?; 3^ f^ ^2^i* si*i'^ !^ ^3 'I ^ ^oi iii a ;^ 



s^ss^g^sssssassSi^ssJsssssggj^g^si 



f' -^ " s s ^ ^ ^ nJ 1^ K 2 s a ss s! s s'^si s s*s s si sisi Jl si sS 



- - i^iETl^^ 



»Goo^lc 



124 ALLUVIAL BASIN OF THE MISSISSIPPI RIVER, 



I i 

3 I 



a » 



3 


5 

[5 
















1 


:::::: 


1 


^ 


^J,R»«fl^.;..,^.J..=^3.<. ..^- = 


i 






^$iJ^S3g3^5S35 


3^!^3Sig^;S^^?!SSSSiS^S 


u 


i 


^S^M..S^..-3-.-SS-S-N<- 


^^^a 




i 


Ss355i335l5333s33535533353333s 




i 


i 


s-^S-sSM^K^S 




ffl'^- 


1 


i3MS33535SK23i5525KSiS*555 


E^ 


i 


Hsa5 ;--SZ?;^«75S«!oaf4 


^^^^^ri^«^^^^ 






4 

o 


iSiS5iiii55SS5555iSiSi55M 






1 

i 


i 


E"^&«4 


aH;^avi^3^^v!K»^H«:»B^ 


1 


^iiiiiiiii^^i^^S^sli^iiSSiiiiii 


i 
1 


i 


ii Titd ^ ;s ^5i K3iH S ^fq 1^ HH a3 ^^^ ?; Sis ^ ^ rc^ Mi KMvi 


1 


"ss:?5*s|5ss:-ss^^^^|5^im^3^il^ 




1 


- ■'■^-' ■""=:: — 333!;s:;^s*i?"t 


= RS 


S 


s 



lor.dbyGoOglC 



ALLUVIAL BASIK OF THE JirSSIS.SIPPI EIVER. 125 



! 


1 


? 


^^^KK^&?xwsHwfe;&Ksw^^j;^^H&:&^>E^&^ i 




1 


^^^^^iN^iliiii^siSSSii^iiS^i^l ; 




1 

i 
< 


& 


(tt aioiH 1^ H« aj^; «K w Mh^ i^Kxii ^ fc^^ i^ £;;«*» w WK 5; t^ 


1 


1 

1 


iiii^sis^stg^iiiiisiiii^iiii^iiis's 


g 
% 


;i^KKKHsa!:i^^f;f4M^^Wiaws^*a^?;ssi^e:2»H j 


1 


i 


i 

3 
I 


1 


^ 


Bt^HHawi^iaww'^iiPSf^^HKSKWwaJsJwsisswaww 


-^ 


a 

s 


oou;^«Bafflo-JW-»wt--.Tt. = o-.fl.nt-o«v = m-.w»= 


k 


iSSi^^SS^J^^^^^^^^^iSS^^li^;;^^^^^^^^ 


■A 


I 


£ 


ssswi^:;^^l^p;awwMi^l^wwssHws}>i;^K=''^^ 1 ; j 


£ 

S 


1 


SiiisliiSSiSisl^i^^iiiiii^ii j j 


1 


1 


Ht^Waa^KKa!^-HWW^afi|^^WSBH^;^2SKfqRMS 


S 

■§ 


i 


iiill^^ii^S^i^i^i^iS^iisiijilsjs^^ssi^git 


< 


1 


1 


F^H yJH H WM W S KBH f^>^ ;^ ?; « S 1^; ?; ^>^ :^ K -; f^ K K^'S a 




1 












1 


" "'"""-^^SSShSSSSESSS-^S'SJIIS^SSSSS 



imdbyGoOglc 



ALLUVIAL BASIN OP THE MISSISSfPPI RIVER. 



i 


i 




ji 




,>fd . . . 


--K"*^ 




t 


9H=*siiric;:s=:d=SSss9^=' 


nnkrtctooJoi-EM 










'"-K"^^"35!"^^*»^^S*^»" 


jH«SSS^ 


1 


S^SS^i^^i^^^^^33ES'*^!^2!s3sa3iSSiSi2i^2i 




i 


■6 






^ 
i 


^^2SSS^3S^S5SS|S^:^w3v5:-|^Srfri 




i 


1 




a™ 


m:'<sm''^4' 


1 


=^--'d^l^^i=*^''Sd?i^5!:3i-:3^a^5a!:S22553:i 




1 
1 


^ 

£ 


-W-^»K-S33=^K^5a5S»^K- 1 




4 


533::: 


::|53S3j333::s3 


:::3:: i 






1 


1 




t 


Bsi 


-K- 




1 


-«-*«««^=« = «0.n»-== = 0«™o«,.C=«<0 5.»« 


2SSSSS»—— »••"-""••'-'•"»"••—- 


1 

1 


£: 


»„o,»„>„^,Jaj;, ^s^jBB^ '%pL 


1 


„»,„» 


,...,„-,„. „«„.^,„o„.,..= 








= 












r 


=5 


%T=SS?^ 


S 



dbjGoogle 



ALLUVIAL BASIN OF TilB MlSSISSirPI KIVEB. 127 

















1 


3SSSdSSS*32jSS"SSSdd3rfdSSSSri5 










« 


S 












SI^IS^^^S^^33S|335SSa5S3S33S^SS 


1 


1 


S 








£ 


1 


s::;3ssssi^:s^:?ss^ss::::;:2s:::s 




'3 




-4 ft 


1 


i 








^i 


1 












ii 


B 
1 


p 








1 




""°ss3==3s3s;=;:s 


^5^1S55SSSS|S i i 




t 


1 


1 








1 

s 










" 




1 


1 


















1 


-------- 








»^„=, = o = ^ = 






-' 






Jd^^^'J^^Jg^i^gJ^ 


JJsJiJ««Jsitf^ 


1 



dbjGoogle 



128 ALLUVIAL BAS3N OF THE MlSSISSiri'I ItlVEIi, 



1 






T 


SSS?^?2SgSSSS!S2g£g2SSSgS.SS 


?eggs 




i 


5 












-mM 1 






1 


sssgs?p«gsssgggsgg§g§gsisgsgssssg 




„^,„,^,„„„„„,,„,,,,.^„.^,rf„„ 










1 


1 






■5 


SSSSS3SSISSS^£SSy3S£^SgSSSSSffi^i2g '. 


^ 


1 








t 


SSSgSggSSSSaSg2SgSS53SSS:2§SSgSg 


J 


^ 










4 

1 


SSSSSSSSSSSigggggSSSSSSg? 


8g§ ; 




1 












1 


gSSgSiSSSSSSSSggS^SSSggSPPgS^SSS 


1 


^ 


S?SB£SSSSSS!?3SSSSSSSSaSSSgSi2gSSa 


i 


; : ; i ; ; i : i i i ; ; ■ : ; ; : : ; i : i i ; i ■ ■ 






JsiB^w = r;^=> 


SSS=:SSG2SS3'ssis'i 







,Googlc 



Al.LUVTAL ilASTN OP THE MISSISSIPPI RIVEK. 129 



i 


t 




1 

1 


-:5::::5:ss5:::::s!:35;:!355: i 


1 


i 
















1 


1 


«-»o«=.«ffl»-..-»i.B-.««B«t-f- <=« = .-»»««« 


s3siiS3aasgig5SSSisa=s-''as^>-=i«- 


1 


1 

£ 












1 


;iSSi!S^S:i2iEJ£iS5JSS^^S;' 


^l^iS^iiil^il I 


1 


1 






1 

1 


533siSs5555i5SsS5s55iliss«s55KS' 


! 


1 


s 






MsH555s5s33Ms 


^MsKsSSi 1 i ; 


1 


E 








i 


aaSSsisSSsKssiSlSHaSssKiiaSi 


1 

s 


■i 




1 


355s5ii553aK55l335l5siS5K5533 


1 




::;::;: ::::;::::::::;::::: ; : 


: M ; M I i Hi-: : I i ■ ; ■ ■ ; ! M ■ I ; i 


^i.U„^.:i.iim.i^ 


sssdsssassaass 



imdbyGoOglc 



330 ALT.UVIAL liAgtlN 01" Till-: MISSISSIPPI IIIVEE. 



^ I 



Eh g 

i I 



^ 


i 






1 


-nojco*^-^L-=-t.-,«-.-t.=.«««*,=,»o=,^^— ^no 




.„,„„,„,„„.„„„.,„„„ 




i 


1 


t;^««5i(;Hai,.a«>i,.^>;,,":j!f"l«a>'f;i«s* 


s 


t 


gsaiiass=sS-i»'»'i •'-"•' •'■»■■--"-"■'■< 


1 






i 


s:::::::::::::::::::::;::::::: 






I 


t 


N !/5.t5^ ^ E^^iais ^"^^ la ^S E^Hoi ai S^ a H^W ei H3ia aioi 


1 


2?l3Ssss^s^^3S3:-ss^=ss^n^::ss3 


1 

1 


1 


•Ar:i^,-Aiiy:^ii'A^'fi^^-A^f^^^^^'a^^^-^,^^f^ 




1 


SSgSSdSSSSSSHSSSIS^^S^^I^jjjg 1 






1 


K-'^^^^^^KS^i— ^'=>^^'^^^» 


t 


5::5:s:35:|5;:i3;::!5::3:;5;5: 


- 















. . - " ^ ,- 3 .. 













dbyGoogk 



ALLUVIAL BASIN OF THE MISSISSIPPI lilVER. 131 



a 


£ 






1 


35:SE":55!S-33S5;:!:55:35K5! 




1 


£ 




1 


3H3s5sS55i35s335aSi5«J33:3:;;5 


! 


g 


.N^......^......g^.g|N^N^^S^ 




1 


gsi5^^sssss^s?3^^^s^^^^:;3^i^?^^!^st^^ 




1 


1 

5 


S ai o5^^^ Kf^S ?-; ^ N ?i £: S N f^ ^-^ 1^ ^ H S;^ S £; K ^ a (/i a5 


1 


(0**rtOB=.ooooofiflo«os»offl«w^tcaoo«*c 




' 




i 
1 


^ 
g 


1 

1 


t 


gg^sJ^S'sKssi^^ii^ '^-'^s^osss^,-,^^! 


1' 
1 


B 


^'^^^m^- '»— '^- 


t 


sS^=^a3'3l3S3"5;^^S3gs ass .l^S^S^rt^^S 


1 
1 


£ 


^«^s^^^^f^^'^^«i^&i=&HS^^^^^^«««^^^^ 


i 


^•isss;t,5'sasgg;5gS8S,ss^4,sSF'ss^3S3ss 






„ „^ ^ -4f"I-"l'°fS§S 





l.^edbyGoO^IC 



133 ALLUVtAb BASIN OF THE MISSISaii'PI KIVER. 





' 


1 


£;!^^B:c«S-^» 


^^^oi»B>aoJ^<oailim 


aimgisai^ 






1 


ri^SSSrirfticJtleUl5iirf<;i(iiirfi«-J-i.^-;"""--r^-"rJ 






1 


1 


a S^ » ^ts (c |!^»tE ro »oi K ^H oi^H K aa oi "«M ECiCliiin m 




1 


iiiiiSi^ii?^^riP3SS3S:;";353SSHS 


1 


i 


1 


w » « »« 




I 


1 


iS^ssss^^sss^ss^s^s^s^sissj::! 




^ 1 


1 


£ 


«*; a: aKffi ^ ^1^ ^ Sa 3i ai^'M o5 fo kS ai a a a i^'-^ ^ ?^ 25K 02 




o»«Q = oos« = oo«ooooo«oooo^a*oo=.= 












t 
1 


t 


Ma:li;a»3;^;^^BjaJ»«il^aia?iK?^^a;«ia'^aaa:K i ] 




i. 


1 


Sj5grf;rirf^rfj:^;;-5;5j;;5j53ggg-3g^j, 


il^i 1 r 








1 


1 


1 


s!a-:i<iaiaaS^laa-KeiS^*^aaaiJatriaJo:mKaiica!:^m : 






1 


55--!:S5S: 


iSNlll^i^ls^^isS^g^sli 












1 


i 






1 


sss^^^s^^ 




















^ ssg 





dbyGooglc 





1 


ALLUVIAL BASIN" OF 


TnE MISSISSIPPI RIVI3R. 




4 


""=!-"«= 








„.^^„^^^„. o 




i 


1 
^ 


^a,«K^«2i^B^ 


-^^^M-^-Kl-^M 


^ 


^ 

§ 


lllf;^2"S5'^^^ri2S'^="3S"SS^"riSriHrfS^S 


1 


1 


1 


'^^Si^^'ss^^^sssi^-^-- 




1 




1 




=3 




1 f 


i 


1 


s<BS5^B™B5=B«™*S-»*aa»«^,:»5j^ 


^! 


i 


S^^^^^^S2^3S^ 






i i 






i 


1 


-^^-S"M"''-'-'*'S"<-^*'^=*SS'' 






; 


1 


::::55:::s:=:::js-!3:!:s:55n 






3 


1 


1 


.^^^...i^^.i..4^^4 


1 


1 


:53;;55:3553:is;:::3:»3:52;s:;5 




1 




..-»»...«SN,-,g,„,-,,-s;^^^N^,« 




1 


::::;..::.::::"::.:;:,:;,;:;;: 






i 









dbjGoogle 



134 ALLUVIAL UASIN Or THE MlSSISSIPn RIVER. 





1 


! 








1 


::3:::3:3:5:55s:33::;;=55::5:; j 




1 


1 






1 


^=,™,«^o«^^s.=,=.o^^«-rt = avQ^«^««««r-=. 


^ 




1 


5* 


1 






■£ 
S 


1 








1 


i 




ri ^ 


^ 


4 

1 




;;. 








S 1 


1 


1 

£ 


b"k" •«« » »B-»BKa'"»''„-,j ; 


i 




?. 
1 


,^ = .,«^»)=o=-.=«c...<.«i-i-«-,»«^o^-ffl= ; 




1 


i 




i? 


1 


1 


J^J-B^^B^B^B^-BB^^B'aBSiNSgBSi^J 


■5 


4 


o! p: t-* i-; ti oJ C5 o o! d e> nj ci i£ oi tri oi f^ o5 oj oi ■Ji ii5 uS U) al rf (I) H 1- i-: 




1 
I 




aaa''a»"***eS^*:^"'^>;1>B>^a'^s;(>!i!-;f;% 




4 

5 






. 









b, Google 



ALLUVIAL, BASIN OF THE MISSISSIPPI RIVER. 135 





i 


1 




^£ 


1^.' 








>^i 








1 


; 




^:ss3s:^s::5s:^ssss 


















1 


1 


->^^ 


aiojoJa 




'f,i''-">-- 




i 


53:555^:: 






1 






1 


t 


1 










%-A^ 




k 


1 


= 




---ssssssssss 




= 




af 


1 


i 








* 1 

ii 


i 


3^Sri^3SS"riS^SS;^SS^""SSSrfS3Sd3^S 


1 


1 


^^ 


^^\ 


&" 




S 5 


4 


" 


flot.»^=c^««««o=.o«.« 


B^^*a==^,M 




""""'""'■'■'■'"'"'■" 




1 


5 

1^ 


1 








3 


1 


;:35;"55:s5=55=s;;;;:;:::::":: 




1 


s 


■-S"M k 


HKK ; 


:•>; 


\^^jj;i^*^^ 




s. 
1 


»i-*^i4sJoSofoiei-;5i=«sl«=4siiJol=icicio4(rfrfsSoi5lo(e)o*^ 




i 




;; i i ; i i i ;::;;; : ::;:;;;;;::::;; 


















1 


H« 


- 




__-r_ = - 


^t.'&'g 


=;sss 





lo.edbyGoO^IC 



ALLUVIAL HASIN Oi' THE MISSISSIPPI lilVBK. 





1 


1 








1 


:s:5::s::-3:3:--=;-:;-!=;:5;:: 






1 


i 


|« 05 [fifdal^l^ ^l^RoioDiB iBoiJ^la 1^^ loZl^fq uiHitdT: uioiaioi 


^ 


1 


iiiii5^ii^^S^S^^S^l3'^dl^^S""JSd 


1 


1 


1 






i 


1 


SESSGJi^KEsaa^saiiiSaj^^a^ssssiS^sgs 




Jt 


■1 


1 




t 1 


1 


iilSilll^s-Sl^^mildli^iSll^l^^ 


f 


i 






1 


SS^^d^spsss3";;s3S3s^^3g|S|| i 




1 


1 


^ 
g 




s 


1 


,a,^ffl.— .-P«.w = ro««nM-o=.=,«-o.=> = «^« = v,, 












1 


i 






1 

3 


::-:=3:S53K;:s:;::.::5:i-5:: 






1 







db,Google 



ALLUVIAL BASIN OF THE MlSSlSSJl^fl lilVEK. 137 







1 


^""KS^SS-MS^-S^^-'S'si-M^ 


■A 






1 




^ : 












i 


^"'K^'"*S"'"'"^^^"^^''"«"tf''^S^^^ " 




i 






^ 






i 
1 


1 


% 


^^NN.gpa..>NNK-S-K-5S^S 




9 


1 






^ 1 


1 


£ 


^*a3^2-^^^S^as-«^SK^'53-S* 


5 ■ 


i 




S5 


3 S 






9 1 


i 
1 










1 


= <= = c««i»<-oB=.o«,no=.o=.= ^*«««=«o..o 






1 








1 


1 


1 


^^S»S»K*W«^^^-N-S-3KK*^'^S 


1 


1 


=r5;;:=:;3:553:z:3:5"53S55H 




1 

a 


1 


'S3«--'i-3N3^'N^^gK3g-^^^-S 




4 

1 


::::::::::;i:::i::r::,";;::: 


::; 












a 




mi 



lo.edbyGoO^IC 



138 AI.LUVJAI, BASIN OF THE MISSISSIPPI EIVBIl. 





1 














1 
i 


iS°s"ri;^ririSSS3S^"^°"-'""""2""2";::^ ■ 




s 


1 










1 


1 


is 


^g^tri-dj|2rf=*r- 


i^s'si'sss^^ii^^^Ss^'''''^'^ 






1 


5' 


i 












i 

1 


l^SlSS-Sis^SSSSS^?IS!i3S^SSS3!3;IS!!^s3s^55gS- j 


i! 




1 










1 e 


1 


va 


C0 5)t-ais.<s=.ncot-«a>o,r-5,,ccct,i==»a,«r- = oflo»« 




g? 




it 

1 


i 


s 






J 


^^^i^iiiiiis 


5^S^j33iriS33^|3^^ ; ; 


1 




1 


t 


1 










1 


1 


^SSS:;°SS353SSSS2^33SSSSSig^^:^| 




i 


i 










1 


^ 






a 


SSSS^^^Si^^^S^^^S^£i^^S^S£=E:S:^3S 














SS2Si;sisS3Sa3SSSSSS 



db,Google 



ALLUVIAL BASIN OY THE MIS.SISSII'PI EIVSK. 139 



g I 

i ^ 



1 


£ 


I 


1 


ri5sSSSSS;S??^S*i;5^^SS555:sSS^55 


1 


^ 




1 






1 


^ 




1 

^ 






1 


^ 




1 


?:gS?SSlJisSS'^5^PS§^^Sgg==^5i31S^!SS¥SS 


i 
t 


1 




f 


sssas5sss^^^=is3g|g3!^;^issp^3s:;s^s 




I 




^ 


« 


ssslsss^g3^^'!,s^F^sss=;ssg;gsggssss§s 


1 
1 


1 




1 


S5S^^3S^S^SSS^S558^^SS®S§S§SSSSF^ 




i 





db,Google 



140 ALIjUVIAL basin of the Mississippi RIVER. 



NNMM 
NMNi 



siagsssss^ssssss^ssssssssssssss : 



S^sasasassssSsSSsSSaSSSsasSsiasss 




NNiN- 



Mi;i:i: 




>,Google 



ALLUVIAL BASIN OF THE MISSISSIPPI EIVEK. 141 





1 


1 


^^"^^^^*^^*"'^^""'^"'"^'''^'^" 


--- 






^ 

S 










1 


1 








cn^oi- ,= »«=, = =, T,t-,<« a; o,««™<= 


= -.«t--»«— lO 


i 






i 


1 


1 
> 


l^aH»Kui^Kai^»ifOj5ifl^i<iii;id^B;^«iK:i^a^«HB^ 


? 


t 




if 


1 


1 


« !C»mm wsi t:J ?;«» ^. ^.M ri f^ "''^ ^ f4 




««W«^ 


SI 


1 




•s 1 


1 


1 


hK^qi^s^fiZ^aSEaKic^jj; 


o:s«;ai»»»a^zaoi : ; i 


1 






^ 






1 
s 


1 


3 


^^ic!4f^^aHwi^i^f^a;^a^w»»»»»a^^HiMgik!^H 


i 


1 








1 
1 


^ 

s 






1 


ooco = affl«-«^B»<= = -«*^=o = 


= om«»o*=>^or. 














1 














;;:;;;:::;: ; ; ; ; ; ;;;;:; 




-»n^w»t-o,3gr33j;2|5gp,25g 


sss^assassa 



bj=db,Googlc 



.ILLCVIAL BASIN OF THK MlSSISSlPn EIVEE. 



APPENDIX F. 



Tables of rdaiim licigkis of Itigh n 





































g-g 


Is 




ll 


§1 


Ba 




IS 


II 






ll 


II 




1^ 


.1" 






|a 


1-^ 




a 


H 










a 




42,000 


+ 5.0 


+10-0 




a, 000 






opposite LinwooLlEnr. 


500 






Head of Big Lake. 


5,000 




■+"2.'6 




95,000 




+ 0.0 


Buuih eldo ur Big Lake. 


400 
























3;oo» 


-ao 


+ 11 


m. 


ioo 


- ll 


■+'i'5 


Opiiosite Islamt IE. 


l._SOO 




+ ao' 










Opposite lalund IB. 








Do. 


3,000 




+ T5 




3,000 


- 1.0 


+'j.'o 


Dg. 


150 






Opposite laland 10. 








Do. 










a, WO 


- i.o 


+■3: 5" 


Do. 








Opposite Man.l IB. 










3,800 




■+'l5 




1,000 














Head of Island 18. 








Do. 


4,000 




+ 1.5 








+ Sl"5 


Do, 














+ a.6 




3,500 








2,000 


- J-O 


+ 2.0 


Do. 


















a,|o 




■+'i;6 


Opposite IsIflTid IS. 


1,000 




+ a.0 


Do 












-05 


+ 1 6 


Do 


2,000, 




+'i;5 




















l^MO 






Do 


1,500 




■+'i;6 














-15.0 




Half-Moon Bay™. 










5,000 




+ l's 


ColtoniTood Point 


o|aao 






Opposite Coil 


5.000 






Balow Cottonwood Point 


ilsoo 




+ 1 












24,000 


+ L5 














»,oao 






OppQa!tB&lanclXo.I 


5. 500 




+'i.5 












0,000 






Hfad of Island 21. 


5,000 
1,,'iDO 


+ 08 




AboreHimtoaLamlK 


3,000 
4 000 


-tl 


+ lis 




3,000 






AboTS Hunter « I and g 


i!2,0O0 






OpposLtoIslttudai. 








HuDte. a Ln.,.h..g 


2,000 








^TOO 






rt^Trirr 


1,000 








4,000 




+ 1-5 


5,000 




+ *6.5 










Below Lucas Bena 










58,600 




+ I a 




7; 000 








16,000 






AWxe Island 6 




^16 






400 








3,000 




"+ii'.5 




15,000 


+ 1 




Above lelouit S 










a^ooo 






iHteiiorlino. 


11; 500 




+"i.o 




100 






Bajoub'uiitJaiiiea 


300 








3,000 




+ 15 




2,000 




■+"r.'6 






—13 






aso 








10,800 






Oppoalle Island 8 


13, 000 












+ I 




13,000 






Opposite Island, 20. 


^'m 


-30 


+ I 


Opposite Isbind 3 


2,000 


-to 


"+'i.'6' 




1.000 






Oppoaita Islimrt 8, 


3,000 




"+'i.'6 




000 








300 








5,S00 


- 3.0 




Madildnortliandweat 


4,000 


zl_l 


+ ''^ 




6,'ooo 






of Hubbai-d Latt 










as 


- 00 






18,500 


-ao.o 


"+ 1,'5 


mil Bayon. 




-25 




'^iii.fcJolinHBavoii 








Below Mill Baron, 


5S,800 


+ 50 




New Madnd to Point 


ii^iooo 




■+'l5 




a^ooo 


- LO 




Fleoaant 


2,000 






Oppositfl Isliind 30. 


4,000 








2,500 




"+'a.'6 










Point Pleasant to Cb 










8S,O0O 


+ 05 






31,000 




■+"i."6 


Osoeoliv. 


i^ooo 






■n BH of BiK Lake nnd 






+ 2.0 












is; 600 






Across neck, opposite 










3,000 






Flower laland. 


^500 


+ 1 5 


+ 1 5 


CatutlienmllB 


3,000 


~ 4!o 


'+"i.'o 




4,000 


- a5 


+ a.0 


















Oppos te Ituwood Bar 


0.000 




■+'i;5 


Nodina Place. 
























Opi"BltoLin«))dPoi 


4!oon 


+ 1.5 




Aci-oss neot l«!o^v Is|. 


3,000 


- 3U 


-r a.0 




7,800 






and 34. 



dbjGoogle 



MISSISSIPPI EIVEE. 143 

ec3j and groiiiid, ,^-c. — Contiiuiprl. 



Opposite Cai>Islaii 
Oppoaito Cat lalau 



. AbovG-BleilsoQ'R. 
, Bayou nC Bledsoe's. 

. Coun nil Bend. 



I 000 



. Aliovfi Sotiit 



POOO 


3.0 








-40 


+ 10 


iL-dnire-^ 
























FortPeuny. 


























































































































i,too 






Foot of IslMid 03, 











db,Google 



144 ALLUVIAL RASIN OF THE MISSISSIPPI RIVER. 

2'abUa of i-elative Jieiglite of high waters, lei^cs, and gromid, i^o. — Coiitlmieil. 
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APPENDIX a. 

PROCEEDINGS OF THE COMMISSION APPOINTED UNDER 
THE ACT OF CONGRESS APPROVED IN JUNE, 1874. 

FIRST DAY. 

Newport, R. I., July 20, 1874. 
The following named met together at 10 a. m., Tiz : Maj. G. K. Waircri, 
Maj. H. L. Abbot, and Capt. W. H. H. Benyanrd. 

The foUowiug dispatch was received from Messrs. Hubert and Sicliels, 
the other commissioners : 

Cannot poBaiblj react Nowpoit Leibre TueKclaj. Wiiiit for us. 
H. Ex. 127 10 
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Tlie following is a co|>j of tlie order under which the eonimissioH as- 
sembled : 

General Orders No. 7a.] War Dici'AiiTMEST, Adjutant-Gisnehai.'s OififiCB. 

tVaahmgUm, Jiiij M, 1874. 

By aii-ection of the President, Mai. G. K. Wivcren, Maj. H. L. Abliot, and Capt. W. H. 
H. Beujavird, Corps of Erigiiiecirs, Tlnited States Army, are bereby assigned, and Jaolc- 
soD E. Siokels au<l Paul 0. Hubert appoimted, to serve as a board of eoirniisBionera 
Tintlertbe act approved June, 1814, "to provide for the appointment of a oommieBion 
of engineers to investigate and report a permanent plan for the leolamatioc of the allu- 
vial basin of the MiBBiBsippi River snlijeot to inundation," 

Major 'Warren is designated as president of the hoard. 

Captain Ben janrd is designated as disbnrsing-ofBcei' for the appropriation provided 
by section 3 of tbe act. 

The board will assemble at Newport, 
as practicable, for the purpose of organizing a 
their datles. 

The following is tlie a«t of Congreas above referred to : 
AN ACT to provide for the appointment of a commission of engineers to investigate anfi 

report a permanent plan for the reolamation of the allnviai basin of the Missis- 
sippi River subject to inundation. 

Be it enacted 61/ tJie Senate and House of Rei>resen(alh'ee of tlis United States ofAmerioa 
in Congi'ess assembled, That the President be, aud is hereby, anthotized and directed to 
assign three officers of the Corps of Eni^neers, United States Army, aud to appoint 
two civil engineers, eminent in their profession, and who are acquainted with the alln- 
viai basin of tbe Mississippi Eiver, to serve as a board of commissioners, the president 
of said hoard to be designated by the President of the United States. It shall be the 
dnt; of said commission to make a fhU report to the President of the best system for 
the permanent reclamation and redemption of said allnviai basin from imindatiou, 
which report the President shall transmit to Congress at its nest session, with such 
recommendations as he shall think proper. 

Sec. 2. Tliat the members of the oommission who may be appointed from civil life 
sliall receive eompeusation at the rate of five thousand dollars per annum. The com- 
mission may employ a secretary, at a rate of compensation not exceeding two hundred 
dollars per montn for tbe time ne is employed ; andtUeneeessarj traveling-expenses of 
the members of said commission not offl,cer8 of thoAimy, and oit the secretary, shall be 
paid, upon the approval of bills for the same, bj the Secretary of War. 

SliC 3. That tbe snm of twenty-five thousand dollBrs, or so mnch. thereof as maybe 
necessary to carry into effuet the foregoing provisions, is hereby appi'opriated, and 
shall be subject to disbursement by the Secretary of War, in accordance with the 
provisions ol this act. 

Approved June, 1W74. 

By order of the Secretary of War : 

(OFnCIAl..) THOMAS M. VINCENT, 

Assistant Adjuiani-Genefal. 

The tneinbers present occupied their time till 1 p- m. in general eou 
sidcrntiou of the preliminaries to the subject, and adjourned to meet at 
!) a. m. 00 the Slat instant. 

President of Commission. 



SECOND DAY. 

Tuesday, Jw^y 21, 
The oommission met at 12 m.; all the members present. Various 
letters received by different memtiers in regard to positions on the com- 
mission as commissioner, secretary, or engineer, &c., were presented and 
read, aud an informal discussion of the ciises were made. The following 
were the persons whose names were presented : 
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Appiicant.8. 


State. 


For what. 










J W Bifl-^el 






Do 


J J WiHiams 








A D Baoks 




Mississippi 


Seon t^rj 


C M FauDtkroy 








H A Prtjler 








A P WlOtDOWBkl 






Do 


C G FoiBhey 




do 


Do 


J A Porter 




Miwisaippi 


AsvHtant 










Cbat> rhrupp 




Illinois 





Witliotit deciding invtiiing m theip respect«, the membei-i ol tlie 
conimiaaion proceeded to exchange views generally on the subject com- 
mitted to tbem, and eontinned in session till 4 p. m., when they ad- 
journed to meet the next day at 10 a. m. 

G. K. WAEEES", 

President of Commission, 

THIKD DAY, 

"Wednesday, July 23. 
The members of the commission met at 10 a. m. 

Informal discussion of the sobject, considered on the preceding day 
without acting deflnit-ely, was continued, but approached the enbject- 
matter of the work of the commission sufficiently near to outline the 
course of future proeeediugs. 
Adjourned at 31 p. m., to meet next day at 10 a. m. 

G. K. WAEltEN, 
Major of Engineers, Pres-ident of Commtssion. 

FOUETH DAY. 

Thubsday, July 23. 
The commission met at 10 a. m. An approximate estimate was made 
of the expenses of the commission and the probable cost of securing 
necessary data, reserving a large sum tor contiiigeneies, as foUovye : 
Disposition of fund. 
Commission's report and business to conclude iu January. Time 
July, August, Sept-ember, October, November, December, and January — 
seven months. 
Appropriation ■. $25,000 00 

Pay of two ooQimis^ioDe 

Pay ot secretary 

J<.spen8e8 of secietary 

ExpenBes of two commiy. 

CommiBSioner iii Wissis^ippi three montlis, at $500 

CoinmiBBioner iii Iioaisiana five montliB, at JSOO 

Comoii^sioaer in Arkansas tone luontliB at ^00 

1 lood question discnssion 

i lood data 

Office-rent seven, montlis at $25 

Offioe-mesisenger seven months at |C0 

Of&ce eleik seven months at pJO 

Stitioncry and o&ee fniDiture 

CoutiDgencies 



5 P3- 33 


1 400 00 


71.1.67 




1 500 00 


2 '-DO 00 


^ 000 00 


-SOU 00 


1 00(1 00 


17jO0 


4Z0 m 


1 400 00 


00 


^ 1)00 00 
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On motion it was 

Resolved, Not tj iiroceed afc i)rfcst'iit to tho appoiutmeiit of a secre- 
tary. 

On motion it was 

Resolved, That A. D. Banks, of Mississippi, be appointed clerlt to tlie 
commission, at a salary of $^00 a month. This was done, aud he imme- 
diately entered upon his duties. 

General Abbot offered the following resolutions; which were read 
separately and adopted : 

Resolved, That, although this commission fully recognizes the advan- 
tages soinetiities to be derived from a judicious nse of artiUcial reser- 
voirs, in moderating the destructive floods of rivers, it considers this 
method of protection against overflow to be entirely inappli<;abIo to the 
low lands of the Mississippi. 

Resolved, Tbafc no reduction in the height of the fl lods of the Missis- 
sippi can be obtained by diverting anj' of its tribntaries from their 
present cliaunels. 

Resolved, That the commission considers that the local benefit above 
their sites, which results from cut-offs, is more than counterbalanced by 
the injury sure to result below, in an increased flood-level and caving of 
the banks ; and that, therefore, as a measure of protection against floods, 
they are pernicious and nnjustiflable, and should never be allowed upon 
the Mississippi. 

Whereas loug-contiuued and accurate observation has established 
the fact that the Mississipi)i water, far from being charged to its 
maximum capacity with sedimentary mattei-, often carries a smaller 
percentage at high water tban in its medium and low stages; and 
whereas all authentic records of actual soundings made above and below 
the sites of large crevasses justify the belief that no deposits have ever 
occurred in the channels below them in consequence of said crevasses : 

Resolved, That outlets of limited capacity, merely sufficient to reduce 
the flood-level a few feet, would be advantageous, provided a tree chan- 
nel to the Gulf could be found for water so abstracted from the river. 

Whereas actual measurements have shown that in the flood of 1851 
water abstracted from the Mississippi Eiver by crevasses, and subse- 
quently returned through the Tensas bottom-lands and Black and Eed 
Eivers, actually raised the high-water mark for the year at Bed Eiver 
Landing about 2 feet, without any corresponding increase in discharge 
over that previou^y noted : 

Resolved, That the expedient of withdrawing water from one part of 
the river, to be subsequently returned below, is sufficiently dangerous 
to be adopted unwillingly and otdy as a choice of evils. 

Resolved, That heretofore all cultivation of the Mississippi bottom- 
lands owes its success to the constrnction of levees, and that this com- 
mission has confidence that the system, properly applied, is adequate to 
the protection of the country against floods. Whether it should be ex- 
clusively trusted, or be combined with outlets, is a matter to be decided 
by economical considerations. 

On motion it was 

Resolved, That the president of the commission request the Chief of 
Engineers andtheChiefSignal-Offlcerto forward to Geuei-al Abbot, Wil- 
let's Point, New York Harbor, all data in their offices available for the 
discussion of the Mississippi flood of 1874, viz : copies of all gauge-rec- 
ords kept between December, 1873, and June, 1874, both inclusive; all 
precipitation-oharts and rain-records kept in the Mississippi VEilley 
doring the same period ; any notes collected by employes of the Govern- 
ment, or otherwise, respecting the condition of the different principal 
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tributaries daring and immediately preceding the flood ; any similar 
notes respecting dates and heights of high-water marks on the Missis- 
sippi at points not occupied by regular observers ; and, lastly, any 
authentic iuformation respecting the dates of occarrence and size of 
crevasses, especially in the upper part of the alluvial region, 

Eesolved, That a similar application be made to the chief engineer of 
Louisiana, and to the boards of levee commissioners of the counties of 
the State of Mississippi, situated along the front of the Yazoo bottom- 
lands, and to the governor of Arkansas, and to the goverjior of Mis- 
souri. 

Besolved, That Commissioner Abbot is hereby requested to study the 
notes and records respecting the flood of 1874, obtained from the officers 
named above, and to report to the commission the character of this 
flood as compared with those which have heretofore occurred on the 
I'iver in regard to the respective difficnlties of restraining the same, and 
that the sum of fifteen hundred dollars {$ l,flOO) be set apart for the ex- 
penses incui'red iu this investigation and discussion. 

On motion, it was — 

Besolved, That Commissioner Paul O, Hubert, of this commission, i« 
hereby authorized and requ68t«d to obtain and furnish this commission 
all necessary information in regard to the flood or 1874, within the 
limits of the State of Louisiana, the height of water at different points, 
the number and locality of crevasses, the probable qnantity of water 
voided, the number of cubic yards necessary to close these crevasses, 
and the probable cost thereof, the quantity of cultivated land wholly or 
partially overflowed, and any statistics in regard to production obtain- 
able from the census or otherwise; also any other information pertinent 
to the subject. 

And that Commissioner Hubert may, at his discretion, visit the State 
of Louisiana to accomplish the objects of this resolution : 

Besolved, That the snm of twenty-flve hundred dollais ($2,500) be set 
apart for the expenses incurred in obtaining this information. 

On motion, it was — 

Besolved, That Commissioner Jackson 13. Siokels, of this commission, 
is hereby authorized and requested to obtain and furnish this commis- 
sion all necessary information in regard to the flood of 1874, within the 
limits of the States of Arkansas and Missouri, the height of water at 
different points, the number and locality of crevasses, the probable 
quantity of water voided, the number of cubic yards necessary to close 
these crevasses, and the probable cost thereof, the quantity of culti- 
vated land wholly or partially overflowed, and any statistics in regard 
to the production obtainable from the census or otherwise ; also any 
other information pertinent to the subject. 

And that Commissioner Sickels may, at his discretion, visit the States 
of Arkansas and Missouri to accomplish the objects of this resolution. 

Besolved, That the sum of two thousand dollars ($2,000) be set apart 
for the expenses incurred in obtaining this information. 

Besolved, That Commissioner Benyaurd, of this commission, is hereby 
directed to obtain and furnish this commission all necessary information 
in regard to the flood of 1874 within the limits of the State of Missis- 
sippi ; the height of water at dift'erent points ; the uumber and locality 
of crevasses; the probable quantity of water voided ; the number of cubic 
yards necessary bo close these crevasses, and the j-irobable cost thereof; 
the quantity of cultivated land wholly or partially overflowed, and any 
statistics in regard to the prodnction obtainable from the census ( 
otherwise ; also any other information pertinent to this s ' ' ' 
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Aud tbat Commissiouer Benyaurd may, at his discretion, visit the 
State of Mississippi to accomplish the objects of this resolation, 

Resolved, That lifteeu hundred dollars ($1,500) be set apart for the 
expenses incnrred in obtaining this information. 

Resolved, That the president of the commission be authorized and 
requested to write to the governors of Missouri, Arkansas, Mississippi, 
and Lonisiana to supply ail information available respecting the levees 
within the limits of their States, a.nd to commnnicate the same to the 
commissioners assigned to duty in these States. 

On motion, it was — 

Resolved, That ■when this commission adjourns it shall meet again in 
New York on Tuesday, the 28th instant, at the Army Building. 

The commission proceeded to elect a secretary. Ex-Governor Hubert 
withdrew the name of Maj. A. D. Banks, and 0. M, Fauntleroy was- 
unanimously ©lected secretary. 

At 4 p. m. the eommiesiou adjourned. 

G. K. WARREN, 
Major JUngineers, &c., Fremi&ni of Commission. 



PROOBEDINGS OF THE COMMISSION APPOINTED UNDEJi 
THE ACT OF CONGRESS APPROVED IN JUNE, 1874. 

TUESDAY, JULY 38. 

New TOKii, July 28. 

Commissiou met at Army Building, New York, at 13 m. 

On motion, it was — 

Resolved, That the reading of the minutes of former proceedings be 
dispensed with. 

Resolved, That Newport, R. I., be the permanent heailquarters of the 
commission. 

On motion of Ex-Governor Hubert, it was — 

Resolved, That A. D. Banks, esq., be directed to collect and compile 
in the form of a report, for the uses of this commission, all accurate 
statistics obtainable of the productions of tlie alluvial region proposed 
to be reclaimed from overflow, both before and since 1861, and that at 
his disci-etion he may visit, if necessary, the State capitals of Missouri, 
Arkansas, Mississippi, and Louisiana to get such information as may be 
necessary to carry out the instructions of this resolation, his traveling 
expenses not to exceed $150. 

Resolved, That It is the intention of the commission in their prelim- 
inary conclusions that its members shall obtain, or strive to obtain, all the 
information within their respective districts, or specialties necessary for 
a full consideration of the questions submitted to the commission, on or 
before December &, 1874. 

Resolved, That when the commission adjourns to-day it is to meet at 
Washington, D. C, on December 5, 1S74 ; provided, however, that a pre- 
vious meeting may be called by the president at any time or place 
judged by him to be expedient. 

On motion, at 1.15 p. m. tlie coramission adjourned. 

G. K. WARREN, 

Major Engineers. 
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riEST DAY, SECOND SESSION. 

Monday, December 7, 1874. 

Proce-ediugs of the comraiasioii, WashiDgtoii, D. C, December 7, 
1874. 

Ooinmission met at 10 a. m., at tlie office of the Chief of Engineers, 
U. S. A. Present, G. K. Warren, Maj. of Engineers, U". S. A., Henry L. 
Abbot, Maj. of Engineers, U, S. A., Oapt. W. H. H. Benyaurd,TJ. S. 
Bngiueers, and Charles M. Fauntleroy, secretary. 

A letter was received from P. O. Hebert, stating that, owing to per- 
sonal illness and other matters, he would be unable to attend the meet- 
ing of the board on the 7th. All letters received since the last meeting 
of the commission were read and placed on the file of the commission. 

The report and drawings of Mr, O. G. Porshey, relating to borings at 
Lake Borgue outlet, were laid before the commiBSion by the president, 
Major Warren. 

Major Abbot laid before the commission a report, embodying the in- 
formation called for by the resolntioti of the commission, relating to a 
comparison of recent floods with that of ISoS. 

Captain Beuyaurd snbmitted his report and maps upon the condition 
of the levees, &e., in the State of Mississippi, fmrn the northern line of 
said State to Vicksburg. 

The secretary also submitted his report upon the extent of the lakes 
and other low areas in the bottom-lauds of Bed River Valley that 
might be made available as reservoirs to restrain the floods, and also 
as to the subject of protection of the overflowed lauds of this valley. 

The board adjoarned at 3 o'clock p. m., to meet at 9 a. m. to-morrow. 
G. K. WAEBEK, 
Major Ungineers, &e., President of Gommissiim. 



TiiisSDAY, Beoamher 8, 1874. 
The commission met at 9 a. m. All the members of yesterday pres- 
ent. 

It having been ascertained that Mr, Commissioner Sickles was in the 
city, upon the assembling of the commission, a communication was sent 
to him through his friend. Senator Clayton, who informed the messen- 
ger that Mr. Sickles wonld return to the city in a day or two, and that 
he would deliver the communication informing Mr. Sickles of the place 
and meeting of the board. 

The board occupied the day in reading and discussing the matter 
before it, including the reading of the secretary's report. 
At 4.15 p, m. the board atyoutued to meet at 10 a. m. to-morrow. 
G. K. WAEEEN, 
Major Enf/ineers, Fresident of Commission. 

THIED DAY, 

Wedmesday, Dtcemher 9, 1^74. 

Tbo commiMsion met at 10 a. ni. All the members of yesterday pres- 
ent. 

The minutes of yesterday were read and approved. A telegram was 
received from P. O. Hubert, dated New Orleans, 7th December, stating 
that he would be on to-morrow. 

It being ascertained that Mr. Sickles was in Washington yesterday, 



d by Google 



152 ALLUVIAL BASIN OF THi] MISSISSIPPI KIVER. 

after adjourDment tliat day, he was informed by a member of the com- 
inission that the board was in session. He stated that he intended to 
go to New Yorli, on business, by the train that night, and would be baclc 
the following day. 

During the meeting the report of Captain Benyaurd of the condition 
of the levees in Mississippi was read, and various matters connected 
with it and the general subject before the commission were debated. 

A recess was taken between 1 and 2 p. ua. 

A letter was written to Mr. A. D. Banks, addressed Washington, D. 
C, requesting him to forward his report. The commission adjourned at 
3,30 p. m. to meet to-morroir at 9 a. m. 

G. K. WAEEEK, 
Major lEngineers, &c.j President of Commission. 

FOURTH DAY. 

TiiuiiSDAY, Demnber 10, 1874. 
The commission met at 9 a. m. All the members of yesterday pres- 
ent. 
The minutes of yesterday were read and approved. 
Major Abbot read a portion of his report, making a comparison of 
the floods of 1874 with that of 1858. 
During the meeting Mr. Sickles reported his presence about 12 m. 
The report of C. G-. Forshey upon borings, surveys, and estimates for 
the proposed outlets into Lake Borgne was read. 
At 3.15 p. ni. Che hoard adjourned to meet at 10 a. m. to-morrow. 
G. K. WABEES, 
Major Engineers, <fcc,, President of Commission, 

IflPTH DAY. 

Feiday, Pecetnber 11, 1874. 
The commission met at JO a. m. All the members of yesterday jtrea- 
cut. 

The minutes of yesterday were read and approved. A telegram was 
received from P. O. Hebert, at Greensborongh, N. C, dated 10th Decem- 
ber, stating his detention there by accident to the engine, and that he 
would he on by the train to-morrow. 

The commission directed the notes of borings at Lake Borgne outlet, 
made by C. G. Porshey, to be plotted, 

At 1 p. m. the board adjourned, to allow individual members to in- 
vestigate special matters appertaining to the business before the com- 
mission, to meet at 10 a. m. to-morrow. 

G. K. WAEREN, 
Major Engineer's, &c., President of Commission. 

SIXTH DAY. 

Saturday, December 12, 1874. 

The commission met at 10 a. m. All the members of yesterday pres- 
ent. 

At 10.20, all the members of the commission pre.sent, P. O.. Hubert 
having reported his presence. A letter was received from (3. G. Forshey, 
of date New Orleans, December 8, and placed upon the files of the com- 
mission. 

P. O. HiSbert presented to the board several maps of crevasses on the 
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Lower Mississippi, witU verbal explanations of the 'same to tlie board ; 
also, several tabular documents in regard to levees and crevasses, past 
and present. 

Mr, Doughty appeared before the commission and exhibited his model 
for making a continnons water-tight fence or wall of wood for the interior 
of levees, with explanation as to its use. 

At 1.20 the board adjounied to meet on Monday nest at 10 a. m. 
U. K. WAltEEN, 
Mojor Engineers, President of Commission. 

SEVENTH DAY. 

MoHDAY, Decemher 14, 1874. 

The commission anet at 10 a. m. All the members of Saturday present, 
except P. O. Hebert, who reiiorfced his presence at 10.40 a. m. 

A letter was received from 0. G. Forshey, together with six boxes of 
samples of borings taken from between the Mississippi Kiver and Lake 
Borgne, twelve miles below New Orleans ; the letter was placed upon 
the flies of the commission, 

P. O. Hubert presented and read his report on the alluvial basin of 
the Mississippi liiver ; with this report he presented maps. 

At 11 the board took a recess of thirty minntes, and paid a visit of 
ceremony to tlie Secretaiy of War, accompanied by the Chief of Engi- 
neers, General Humphreys. 

At 12, the board resumed the business of the session. Commissioner 
Hubert moved the following resolution : 

Resolved, That this board do now proceed to adopt a system for the 
permanent reclamation and protection of the alluvial basin of the Mis- 
sissippi Elver, and resume the consideration of the subject as it was left 
at Newport, July 21. 

This resolution was seconded by Mi-. Sickles. 

Pending the consideration of the motion, Major Abbot asked that the 
resolutions introdiiced by him, and which were adopted at the Newport 
session of the commission, be read ; which was accordingly done. 

The questioa was then called for, and, after debate, was adopted. 

Major Abbot offere.d the following resolution, which was seconded : 

That in the opinion of this commission, the examination of Bed 
Biver, made by the Secretary, has failed to discover any fit location tor 
reservoirs, suited to restrain the floods of that river from injuring the 
alluvial region of Louisiana, below its mouth, and in the opinion of 
this commission no suoh localities exist. 

Pending the consideration of the foregoing, a member requested time 
to examine the report before voting upon the resolution. 

At 2 p. m. the board adjourned 1xi meet at 11 a. m. to-morrow. 
(J. K. WABEEN, 
Major Engineers, &e.. President of Commission. 



Tuesday, December 15, 1874. 
The commission met at 11 a. m. All the members present. 
The minutes of yesterday were read and approved. 
At 11.20 the board took a recess until 1 p. m., and paid a visit of cer- 
emony to the President, accompanied by the Secretary of War, 
At 1 p. m. the board resumed the business of the session. 
P. O. H(5bert mored that the resolution of Major Abbot in regard 
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to tie location of reservoirs to restrain tbe floods of Eed lliver, be 
adopted. 

The resolution, being seconded, was adopted by tbe board. 
Major Abbot moved, and the motion was seconded, that the board 
■do now proceed to the consideration of the question of outlets. 

Pending the consideration of the resolution, at 3 p. m. the board ad- 
journed, to meet at 10 a. m. t«-morrow, 

G. K. WARREN, 
Major JSngineers, President of Commission. 

NIHTH DAT. 

Wednesday, December 16, 1874. 

The commission met at 10 a. m. All the members present. 

The minutes of yesterday were read and approved. 

The board proceeded to the consideration of the question of outlets. 

Thefollowing resolution was moved by P. 0. Hubert, and was seconded : 

Besolved, That in the opinion of this commiission, all natural outlets 
below the mouth of the Red River, including the Atchafalaya, should 
be left open, and while guarding against any enlarging of the outlet 
from the Mississippi, every means should be employed to facilitate the 
escape of extravasated water in such manner as will be moat advan- 
tageous to the lands along the outlet, and that one of these outlets, the 
Bayou Plaquemine, having been closed, the comniissioa are of the opia- 
that it should be re-opened, iirovided thorough examinations, inclading 
borings, shall show that the same can be done without danger of its 
disastrous enlargement; and provided also, that before it be opened, 
due provision be made for the protection of its banks by an efficient 
system of levees. 

The foregoing resolution, havingbeen considered, was adopted by the 
board. The board took a recess of half an hour. At 12,30 they re- 
sumed the business of the session. 

Capt. W. H. Powell, Fourth United States Infantry, placed before 
the eomoiission, on behalf of the patentee, Mr. A. G. Brawner, his plan 
for improved levees. The plan was placed on the flies of the commis- 
sion, 

P. O. Hubert read extracts of his reports as chief engineer of the 
State of Louisiaua to the legislature, in tbe years 1846 and 1847, upon 
the subject of outlets and cut-offs upon the Mississippi. 

Major Abbot read extracts from Humphreys' and Abbotts work on tbe 
Physics of the Mississippi River, discussing the question of an outlet 
at Lake Providence. 

Major Abbot moved the following, which was seconded : 

Sesolved, That the only sites for artiticial outlets which are open to 
consideration are those of Bonnet Carre aud Lake Borgne, and that there 
are so many objections to them that the subject should be postponed 
until the commission baa further considered the difficulties of the levee 



At 3 p. m. the board adjourned to meet at 10 a, m. to-morrow. 

G. K. WARREN, 

Major JUnf/ineers and President of Oominission. 



TKNTH DAY. 



Thursday, December IV, 1874. 
The coiiuiiisisioii met :it 10 a. m. All the members present, except Mr. 
-Sickles, ulio wa;^ exeiised from the day's session to prepare his report. 
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T!ie proceeding's of yesterday were read and approved. 

On motion of JP. O. H^ljert it was — 

Eeaolved, That the president of tlie commissiou be requested to obtain 
the i-eporE of the borings at a proposed site of the Fort Saint Philip 
Canal. 

The motion was seconded and adopted. 

Captain Benyaurd moved, and the motion was seconded and adopted, 
that the board artjonrn now, 12 m., to await the report of Mr, Sicliles ; 
to meet again to-morrow at 11 a. to. 

G. K. WABREN , 
Major Engineers, President of Commission. 

KI.EVMNa'II DAY. 

Friday, Deoember IS, 1874. 

The commission met at 11 a. m. All the members of the commission 
present. 

The minntea of yesterday were read and approved. 

Id reply to the motion of P. O. Hubert, in yesterday's proceedings, 
the president stated that upon inquiry he had ascertained that the re- 
port of the boring at a proposed site of the Port Saint Philip caual was 
at present in the hands of the commission at New Orleans, and would 
be shortly attainable by the return of that body to Washington. 

Mr. Sickles presented and read his report, so far as giving the results 
of his examinations and surveys, from Commerce, Mo., to the Arkansas 
Eiver. 

Mr. A, D. Banks presented and read his report and statistics of the 
prodnetions of the alluvitd region proposed to be reclaimed by over- 
flow. 

Judge E, Jeffords and Mr. W. A. Haycraft, members of the board of 
levee commissioners, of the second district of Mississippi, appeared be- 
fore the commission, on behalf of their board, with a tender of service. 

At 2 p. m. the boaiMi atyourned to meet to-morrow at 11 a. m. 
G. K. WARREN, 
Major Engineers, President of Commission. 

TWELFTH DAY. 

Saturday, December 19, 1874. 
The commission met at 11 a, m. All the members present except Mr. 
Sickles. A message was received from him stating that he would be 
present at 1 p. m. 

The minutes of yesterday were read and approved. 
At 1 p. m. Mr. Sickles presented his report, showing the condition of 
the levees in Missouri and Arkansas as they are, accompanied with 
tabular statements; also, an estimate showing the number of cubic 
yards necessary to close the crevasses, and make a continuous levee. 
At 3 p. m. the board adjonrned to meet on Monday next at 11 a. m. 
G. K. WARREN, 
Major Ungineers, <&c., President of Commission. 

THlilTBENTH DAY. 

Monday, Beceniber 21, 1874. 
The commission met at 11 a. m. All the members present. 
The minutes of Saturday were read au'! approved. 

Hosted byGoOgle 
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Charles M. Fauntleroy for the efflcient maimer in which be has per- 
formed his (Inties as secretary of the commiasion. 
On motion, it was resolved that this commission do now adjourn 

G. K. WAKKEN, 

Mojor of Engmeers and. Fresident of Oommission, 
ens. M. FAUNTLEIIOY, 

Secretary to Commission. 



DIAGRAMS A]S"D OLfAUTS. 

A. — UlAGKABI SHO'WINei- COMFABAXIVl': HEIGHTS OB EECBNT i'LOODS 
IN THE MISSISSIPPI EIVBR, 

E, 0, ,1), E.— Precipitation charts op signal-service, united 

STATES ARMY POE PEBEUAEY, MARCH, AVKIL, AND MAY, 1874. 
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